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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent alignment failure in liquid crystal molecules 
aligned in the vertical direction and to improve a rough state in the image display. 
SOLUTION: Alignment films 33, 43 to vertically align the liquid crystal molecules 35 are 
formed on a pair of glass substrates 31, 41, respectively. On at least one glass 
substrate 31 or 41, the alignment film 33 or 43 formed on the substrate is provided 
with a first alignment region 46 in each pixel to align the liquid crystal molecules 35a in 
a different direction from the alignment direction of the molecules by the alignment film 
33 or 43 is formed in each pixel in the alignment film 33 or 43. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a liquid crystal layer is prepared between the substrates of a pair, the 1st orientation 
film which carries out orientation of the liquid crystal molecule of this liquid crystal layer to each 
substrate perpendicularly is prepared. It is the liquid crystal display which each picture element drives 
by impressing an electrical potential difference to two or more picture elements, respectively. At least 
on these one of 1st orientation film The liquid crystal display characterized by preparing the 1st 
orientation field to which orientation of the liquid crystal molecule is carried out for every picture 
element, respectively in the different direction from the direction of orientation of the liquid crystal 
molecule by this 1st orientation film. 

[Claim 2] While a liquid crystal layer is prepared between the substrates of a pair, the 1st orientation 
film which carries out orientation of the liquid crystal molecule of this liquid crystal layer to each 
substrate perpendicularly is prepared. It is the liquid crystal display which each picture element drives 
by impressing an electrical potential difference to two or more picture elements, respectively. At least 
on these one of 1st orientation film The liquid crystal display characterized by preparing the 1st 
orientation field which consists of the 2nd orientation film to which orientation of the liquid crystal 
molecule is carried out so that it may have a predetermined tilt angle on the basis of a perpendicular 
direction to the orientation of the perpendicular direction of the liquid crystal molecule by this 1st 
orientation film for every picture element for every picture element, respectively. 
[Claim 3] The liquid crystal display according to claim 1 or 2 with which an array direction regulation 
means to make a liquid crystal molecule incline in the direction which conflicts to a perpendicular 
direction when an electrical potential difference is impressed to said liquid crystal layer is established. 
[Claim 4] Said array direction regulation means is a liquid crystal display according to claim 3 which is 
the convex configuration section prepared along with the line which divides into two or more fields the 
picture element electrode which impresses an electrical potential difference to each picture element. 
[Claim 5] Said array direction regulation means is a liquid crystal display according to claim 3 which is 
the slit which divides into two or more fields the picture element electrode which impresses an electrical 
potential difference to, each picture element. 

[Claim 6] Said array direction regulation means is a liquid crystal display according to claim 3 which has 
said convex configuration section and said slit. 

[Claim 7] Said 1st orientation field is a liquid crystal display according to claim 4 to 6 formed along with 
the central part of the field divided to said convex configuration section or said slit. 
[Claim 8] claims 4-6 in which said 1st orientation field is established along the boundary of the field . 
divided to said convex configuration section or said slit — a liquid crystal display given in either. 
[Claim 9] Said 1st orientation field is a liquid crystal display according to claim 4 to 6 formed along the 
central part and boundary of a field which were divided to said convex configuration section or said slit. 
[Claim 10] This 2nd orientation film that forms the 1st orientation field is countered, said 1st orientation 
film prepared in the substrate which counters the substrate with which said 2nd orientation film which 
forms said 1st orientation field was prepared — this — The liquid crystal display according to claim 1 to 
9 with which the 3rd orientation film to which orientation of the liquid crystal molecule is carried out to 
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th^, orientation of the perpendicular direction of the liquid crystal molecule by this 1st orientation film so 
that it may have a predetermined tilt angle on the basis of a perpendicular direction is prepared. 
[Claim 11] This 2nd orientation film that forms. the 1st orientation field is countered, said convex 
configuration section prepared in the substrate which counters the substrate with which said 2nd 
orientation film which forms said 1st orientation field was prepared, or the upper part of said slit — this 
— The liquid crystal display according to claim 1 to 9 with which the 4th orientation film to which 
orientation of the liquid crystal molecule is carried out to the orientation of the perpendicular direction 
of the liquid crystal molecule by this 1st orientation film so that it may have a predetermined tilt angle 
on the basis of a perpendicular direction is prepared. 

[Claim 12] The liquid crystal display according to claim 1 to 1 1 which is in agreement with the 
polarization shaft orientations of one polarizing plate among the polarizing plates of the pair arranged so 
that the substrate of the direction of the liquid crystal molecule of said 1st orientation field of 
orientation of said pair may be pinched. 

[Claim 13] Said 1st orientation field is a liquid crystal display according to claim 1 to 12 which is the 
same poly membrane as said 1st orientation film. 

[Claim 14] The array direction of the liquid crystal molecule of said 1st orientation field is a liquid crystal 
display according to claim 2 to 13 set up by rubbing processing. 

[Claim 15] Fields other than the 1st [ of said 1st orientation film ] orientation field are liquid crystal 
displays according to claim 2 to 13 to which after rubbing processing carries out perpendicular 
orientation of the liquid crystal molecule. 

[Claim 16] Said 1st orientation field of said 1st orientation film is a liquid crystal display according to 
claim 1 to 15 formed by irradiating light at this 1st orientation film. 

[Claim 17] The liquid crystal display according to claim 16 said whose light is ultraviolet rays, 
polarization ultraviolet rays, the light, infrared light, and laser light. 

[Claim 18] Said 1st orientation field of said 1st orientation film is a liquid crystal display according to 
claim 1 to 15 formed by performing a chemical treatment to this 1st orientation film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display in the perpendicular orientation 

mode excellent in image display grace. 

[0002] 

[Description of the Prior Art] The liquid crystal display is used as a display of various information 
processors, such as a personal computer and a navigation system. The liquid crystal panel of the 
conventional liquid crystal display has the liquid crystal display in TN (Twisted Nematic) mode in which 
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carried oult orientation of the liquid crystal layer which has a forward dielectric constant anisotropy 
horizontally between the glass substrates which counter both the pairs that constitute a liquid crystal 
panel, and the 90 degrees of the directions of orientation of the liquid crystal molecule which touches 
one substrate were twisted to the direction of orientation of the liquid crystal molecule which touches 
the substrate of another side in use. However, since the liquid crystal display in this TN mode has the 
bad viewing-angle property in image display, various examination for improving this is performed. 
[0003] On the other hand, while arranging the liquid crystal layer which has a negative dielectric 
constant anisotropy between the glass substrates which counter both pairs and carrying out orientation 
of the liquid crystal molecule perpendicularly, when an electrical potential difference is impressed to a 
liquid crystal layer, examination of utilization is progressing in recent years also about the liquid crystal 
display in the perpendicular orientation mode which regulates the inclination direction over the glass 
substrate of a liquid crystal molecule in two or more directions. 

[0004] In order to carry out orientation perpendicularly to the glass substrate side where a liquid crystal 
molecule counters both pairs in the condition of not impressing the electrical potential difference which 
is in the condition of not driving in the liquid crystal display in perpendicular orientation mode, light the 
condition of passing through the inside of a liquid crystal layer, without changing in most of the plane of 
polarization, and not impressing an electrical potential difference by [ of a glass substrate ] arranging a 
polarizing plate to a cross Nicol's prism up and down — setting — a nearly perfect black display — 
possible — becoming — high — a contrast image is obtained. Moreover, the liquid crystal display in 
perpendicular orientation mode is regulated so that orientation of the liquid crystal molecule in the 
condition of not impressing an electrical potential difference may be carried out in two or more 
directions by orientation regulation means, such as a slit prepared in the convex configuration section 
prepared in the orientation film, and a picture element electrode, and it can aim at an improvement of 
the viewing-angle property in image display. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display in perpendicular 
orientation mode, since the orientation of the liquid crystal molecule is made to carry out 
perpendicularly to the orientation film, the orientation restraining force of the direction of an azimuth 
which a liquid crystal molecule receives from the front face of the orientation film is small, and when an 
electrical potential difference is impressed, there is a problem of being hard to maintain the orientation 
restraining force which makes each liquid crystal molecule inclining in the predetermined direction. For 
this reason, in indicating by white by impressing an electrical potential difference to the liquid crystal 
layer in perpendicular orientation mode, and making a liquid crystal molecule into a level condition, the 
following problems arise. 

[0006] The top view which drawing 1 7 expands 1 picture element of the liquid crystal display in 
perpendicular orientation mode, and is shown, and drawing 18 are the sectional views in the X-X' line of 
drawing 1 7 . As shown in drawing 18 , the liquid crystal layer 350 which has the liquid crystal molecule 
351 by which orientation was carried out is perpendicularly enclosed among the glass substrates 310 
and 410 with which the liquid crystal panel of this liquid crystal display counters both pairs, and the 
picture element electrode 320 is formed in the shape of a matrix on one glass substrate 310. As shown 
in drawing 1 7 , it is formed in the perimeter of each picture element electrode 320 so that a pair each of 
gate bus lines 100 and the source line 110 which became parallel to mutual may intersect 
perpendicularly mutually. The source line 1 10 crosses so that, as for the gate bus line 100 and the 
source bus line 1 10, a top and the gate bus line 100 may turn down in the intersection, and in the 
intersection, the gate bus line 100 and the source line 110 are insulated electrically. In the perimeter of 
the picture element electrode 320, the TFT (thin film transistor) section 130 by which the gate electrode 
was connected to the gate bus line 100 is formed in one place of the intersection of the gate bus line 
100 and the source bus line 110. 

[0007] The orientation film 330 to which the orientation of the liquid crystal molecule 351 is made to 



carry out perpendicularly is formed in the glass substrate 310 in which the picture element electrode 
320 was formed. On the glass substrate 410 of another side, the counterelectrode 420 is mostly formed 
over the whole surface, and the orientation film 430 to which the orientation of the liquid crystal 
molecule 351 is made to carry out perpendicularly so that this counterelectrode 420 may be covered is 
formed. 

[0008] In such a liquid crystal display in perpendicular orientation mode If an electrical potential 
difference is impressed to the liquid crystal layer 350 and it will be in a drive condition, electric field will 
occur between the picture element electrode 320 and each source bus line 1 10. As the liquid crystal 
molecule 351 by which orientation was carried out to the each about 110 source bus line perpendicular 
direction shows drawing 18 by the arrow head (A) and (B) according to field strength, it inclines so that 
the edge of the liquid crystal molecule 351 by the side of a counterelectrode 420 may be located in the 
core side of the picture element electrode 320. Even if met in the direction of a Y-Y' line of drawing 17 , 
the liquid crystal molecule 351 by which perpendicular orientation was carried out inclines similarly so 
that the edge by the side of a counterelectrode 420 may be located in the core side of the picture 
element electrode 320. The liquid crystal molecule 351 by which orientation was carried out 
perpendicularly has the inclination to incline to an opposite direction, respectively and to incline to an 
opposite direction also to one gate bus line 100, to the one source bus line 1 10. Consequently, when not 
performing special orientation regulation to the liquid crystal molecule 351 by which perpendicular 
orientation was carried out, the liquid crystal molecule 351 inclines in response to the effect of the 
electric field produced between the picture element electrode 320, each source bus line 1 10, and each 
gate bus line 100, it inclines in the four directions, respectively and orientation of the liquid crystal 
molecule 351 by which perpendicular orientation was carried out is carried out to them so that it may go 
to the core of each picture element electrode 320. 

[0009] Since special orientation regulation is not performed, the liquid crystal molecule 351 of the 
center section of each picture element electrode 320 can also take what kind of direction of orientation. 
Therefore, in each picture element, dispersion produces the location of the boundary of the four 
inclination directions over the liquid crystal molecule 351 by various being influenced of electric field, a 
level difference, etc. Consequently, when seeing a liquid crystal panel from across, and the location of 
the boundary of these four inclination directions varies, the area of the field where the inclination 
directions of each liquid crystal molecule 351 differ does not become equal, but it senses as 
ZARATSUKI of the remarkable image display which is dispersion in a vision property. What is necessary 
is just to arrange the direction of orientation of the molecule of the front face of each orientation film 
330 and 430 in the one direction, in order to control dispersion in the inclination condition of the liquid 
crystal molecule 351 by which perpendicular orientation was carried out. For this reason, for example, 
rubbing processing especially effective in the liquid crystal molecule by which level orientation was 
carried out is applied also to the liquid crystal molecule 351 by which perpendicular orientation was 
carried out. That is, some tilt angle is formed in the liquid crystal molecule 351 to perpendicular 
orientation by rubbing processing which grinds the front face of each orientation film 330 and 430 in the 
predetermined direction using silk etc., and orientation is carried out. What is necessary is just to make 
the tilt angle to perpendicular orientation into about 3 times or more, in order to consider as the 
orientation restraining force which the liquid crystal molecule 351 receives from the front face of the 
orientation film 330 and 430 so that it may exceed the effect of the electric field produced between the 
picture element electrode 320, the gate bus line 100, and the source bus line 110. 
[0010] However, since its orientation restraining force over the liquid crystal molecule 351 by which 
perpendicular orientation was carried out is weak even if the orientation film 330 and 430 of the liquid 
crystal layer 350 with which perpendicular orientation of the liquid crystal molecule 351 was carried out 
performs rubbing processing, the tilt angle stabilized to the liquid crystal molecule 351 by which 
perpendicular orientation is carried out is hard to be obtained, and dispersion generates it in the tilt 
angle of a liquid crystal molecule by slight difference of rubbing processing conditions. Although the 
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direction of orientation over the perpendicular direction of the liquid crystal molecule 351 is controllable 
to an one direction if a tilt angle is 3 times or more, poor muscle-like orientation is observed by the 
liquid crystal molecule 351 by dispersion in a tilt angle. Thus, it is not easy to set the rubbing processing 
conditions which poor orientation does not generate as the liquid crystal molecule 351 by which 
perpendicular orientation is carried out. 

[001 1] Moreover, although it is effective to make two or more fields which incline in the direction which 
is different to a perpendicular direction in the liquid crystal molecule 351 by which orientation is carried 
out perpendicularly, respectively in 1 picture element in order to improve the viewing-angle property in 
image display, it is not easy to make the field of the direction of orientation where ** differ more than a 
2-way from rubbing processing. 

[0012] There are a method (JP,6-301036,A and Japanese-Patent-Application-No. No. 21 152 [ six to ] 
official report) of forming opening in a counterelectrode and changing electric field to it as approaches 
other than the rubbing processing which gives the orientation restraining force by the orientation film to 
a liquid crystal molecule, the approach (IDW T 97p159A Vertically Aligned LCD Providing Super-High 
ImageQuality) of forming the convex configuration section in a glass substrate, etc. In order to control a 
liquid crystal molecule by these approaches to become the predetermined inclination direction to a 
perpendicular direction with generating of the slanting electric field in opening, and the inclination of the 
liquid crystal molecule in the toothing-like section, it is not necessary to prepare a tilt angle in a liquid 
crystal molecule, and there is no possibility that poor muscle-like orientation may occur in a liquid 
crystal molecule. Furthermore, it can divide into two division, quadrisection, etc. easily so that two or 
more fields which incline in the direction in which liquid crystal molecules differ to a perpendicular 
direction in each picture element may be obtained. Consequently, since opening or the toothing-like 
section turns into the boundary section of the field where the inclination directions over the 
perpendicular direction of a liquid crystal molecule differ, ZARATSUKI of the image display by the 
boundary location of the field which inclines in the direction in which liquid crystal molecules differ 
varying does not arise. However, by any approach, in order to change the inclination direction of a liquid 
crystal molecule, it is necessary to form the array direction regulation means, such as opening and the 
toothing-like section, in a boundary part, and formation of the array direction regulation means is needed 
to both a picture element electrode and a counterelectrode, and there is a problem that it is sharply 
accompanied by the increment in a process on the occasion of manufacture. 

[0013] Furthermore, the array direction regulation means, such as a slit to the convex configuration 
section and the picture element electrode to the orientation film, are established. When an electrical 
potential difference is impressed, in regulating so that a liquid crystal molecule may incline in two or 
more directions and aiming at an improvement of the viewing-angle property of image display Since the 
boundary of the field where the inclination direction is not fixed on the array direction regulation means, 
and the inclination directions differ does not become settled, it is not easy to keep constant the surface 
ratio of the field of each inclination direction. For this reason, in the case of ON/OFF of the applied 
voltage to a liquid crystal layer, the boundary of each orientation field serves as a switching domain 
which shakes under the effect of the electric field by applied voltage, and the after-image phenomenon 
of an image arises or it is checked by looking as remarkable ZARATSUKI of image display. 
[0014] On the other hand, the approach of keeping constant the boundary of the field which makes the 
liquid crystal molecule by which orientation was carried out perpendicularly incline in the different 
direction is indicated by JP,2000-1 5531 7,A and JP,10-96929,A. 

[001 5] The configuration which the configuration which arranges by turns the slit prepared in a picture 
element electrode as an array direction regulation means of a liquid crystal molecule at JP,2000- 
155317.A and the convex configuration section prepared in the orientation film to each of the substrate 
which counters and the slit prepared in a picture element electrode, and the convex configuration 
section prepared in the orientation film are made to counter mutually, and forms it in each of the 
substrate which counters is indicated. However, with the configuration indicated by this official report, a 
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limitation is in the slit of a picture element electrode, and the process tolerance of the convex 
configuration section of the orientation film, and there is a possibility that those width of face may 
become large. And in preparing the same slit also as the substrate which counters, and the convex 
configuration section, it is necessary to align the slit and the convex configuration sections which 
counter with high degree of accuracy, and there is a possibility that operation may become difficult 
actually, with the increment in a manufacture process etc. 

[0016] Moreover, the configuration to which the orientation of the liquid crystal molecule of the 
boundary part of the field which inclines in the direction in which liquid crystal molecules differ to a 
perpendicular direction at the time of electrical-potential-difference impression is made to carry out 
perpendicularly at the time of electrical-potential-difference impression is indicated by JP,10-96929,A. 
However, this configuration also needs to give a certain amount of pre tilt angle to the liquid crystal 
molecule of a viewing area with which the inclination directions differ at the time of electrical-potential- 
difference impression, and has the problem that equalization of the pre tilt angle of each liquid crystal 
molecule which is the homogeneity of image display is not easy. 

[0017] It is in being able to prevent the poor orientation of a liquid crystal molecule by this invention 
solving such a technical problem, without accompanying the purpose by the increment in a process 
sharply on the occasion of manufacture, consequently ZARATSUKI of image display being improved, and 
offering the possible liquid crystal display of high definition image display. 
[0018] 

[Means for Solving the Problem] While a liquid crystal layer is prepared between the substrates of a pair, 
the liquid crystal display of this invention The 1st orientation film which carries out orientation of the 
liquid crystal molecule of this liquid crystal layer to each substrate perpendicularly is prepared. It is the 
liquid crystal display which each picture element drives by impressing an electrical potential difference 
to two or more picture elements, respectively. At least on these one of 1st orientation film It is 
characterized by preparing the 1st orientation field to which orientation of the liquid crystal molecule is 
carried out for every picture element, respectively in the different direction from the direction of 
orientation of the liquid crystal molecule by this 1st orientation film. 

[0019] While a liquid crystal layer is prepared between the substrates of a pair, the liquid crystal display 
of this invention The 1st orientation film which carries out orientation of the liquid crystal molecule of 
this liquid crystal layer to each substrate perpendicularly is prepared. It is the liquid crystal display 
which each picture element drives by impressing an electrical potential difference to two or more 
picture elements, respectively. At least on these one of 1st orientation film The 1st orientation field 
which consists of the 2nd orientation film to which orientation of the liquid crystal molecule is carried 
out so that it may have a predetermined tilt angle on the basis of a perpendicular direction to the 
orientation of the perpendicular direction of the liquid crystal molecule by this 1st orientation film for 
every picture element is characterized by being prepared, respectively for every picture element. 
[0020] When an electrical potential difference is impressed to said liquid crystal layer, an array direction 
regulation means to make a liquid crystal molecule incline in the direction which conflicts to a 
perpendicular direction is established. 

[0021] Said array direction regulation means is the convex configuration section prepared along with the 
line which divides into two or more fields the picture element electrode which impresses an electrical 
potential difference to each picture element. 

[0022] Said array direction regulation means is a slit which divides into two or more fields the picture 
element electrode which impresses an electrical potential difference to each picture element. 
[0023] Said array direction regulation means has said convex configuration section and said slit. 
[0024] Said 1st orientation field is prepared along with the central part of the field divided to said 
convex configuration section or said slit. 

[0025] Said 1 st orientation field is prepared along the boundary of the field divided to said convex 
configuration section or said slit. 
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[0Q26] Sa[d 1st orientation field is prepared along the central part and boundary of a field which were 
divided to said convex configuration section or said slit. 

[0027] said 1st orientation film prepared in the substrate which counters the substrate with which said 
2nd orientation film which forms said 1st orientation field was prepared — this — this 2nd orientation 
film that forms the 1st orientation field counters, and the 3rd orientation film to which orientation of the 
liquid-crystal molecule carries out so that it may have a predetermined tilt angle on the basis of a 
perpendicular direction is prepared to the orientation of the perpendicular direction of the liquid-crystal 
molecule by this 1st orientation film. 

[0028] This 2nd orientation film that forms the 1st orientation field is countered, said convex 
configuration section prepared in the substrate which counters the substrate with which said 2nd 
orientation film which forms said 1st orientation field was prepared, or the upper part of said slit — this 
— The 4th orientation film to which orientation of the liquid crystal molecule is carried out so that it 
may have a predetermined tilt angle on the basis of a perpendicular direction is prepared to the 
orientation of the perpendicular direction of the liquid crystal molecule by this 1st orientation film. 
[0029] The direction of orientation of the liquid crystal molecule of said 1st orientation field is in 
agreement with the polarization shaft orientations of one polarizing plate among the polarizing plates of 
the pair arranged so that the substrate of said pair may be pinched. 
[0030] Said 1st orientation field is the same poly membrane as said 1st orientation film. 
[0031] The array direction of the liquid crystal molecule of said 1st orientation field is set up by rubbing 
processing. 

[0032] After rubbing processing carries out [ fields / other than the 1st / of said 1st orientation film / 
orientation field ] perpendicular orientation of the liquid crystal molecule. 

[0033] Said 1st orientation field of said 1st orientation film is formed by irradiating light at this 1st 
orientation film. 

[0034] Said light is ultraviolet rays, polarization ultraviolet rays, the light, infrared light, and laser light. 
[0035] Said 1st orientation field of said 1st orientation film is formed by performing a chemical treatment 
to this 1st orientation film. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring 
to a drawing. 

[0037] The top view which drawing 1 expands 1 picture element of the liquid crystal display which is the 
1st operation gestalt of this invention, and is shown, and drawing 2 are the sectional views in the A-A' 
line of drawing 1 R> 1. As the liquid crystal panel of this liquid crystal display is shown in drawing 2 , the 
liquid crystal layer 35 which has liquid crystal molecule 35a by which orientation was carried out is 
perpendicularly enclosed among the glass substrates 31 and 41 which counter both pairs, and the 
picture element electrode 32 is formed in the shape of a matrix on one glass substrate 31. 
[0038] As shown in drawing 1 , it is formed in the perimeter of each picture element electrode 32 so 
that a pair each of gate bus lines 10 and the source bus line 1 1 which became parallel to mutual may 
become perpendicular to mutual. In the intersection, as for the gate bus line 10 and the source bus line 
11, the source bus line 1 1 crosses [ the top and the gate bus line 10 ] so that it may become the 
bottom, and in the intersection, the gate bus line 10 and the source bus line 11 are insulated electrically. 
The TFT (thin film transistor) section 13 by which the gate electrode was connected to the gate bus line 
10 is formed in one [ which enclose the picture element electrode 32 ] one [ one side of the gate bus 
line 10 of a pair and / of the source bus line 1 1 of a pair ]. 

[0039] As shown in drawing 2 , the orientation film 33 to which the orientation of the liquid crystal 
molecule 35a of the liquid crystal layer 35 is made to carry out perpendicularly is formed in the glass 
substrate 31 in which the picture element electrode 32 was formed. Through the color filter (not shown), 
the counterelectrode 42 is mostly formed in the front face which counters the liquid crystal layer 35 in 
the glass substrate 41 of another side over the whole surface, and the orientation film 43 to which the 
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orientation of the liquid crystal molecule 35a is made to carry out perpendicularly so that this 
counterelectrode 42 may be covered is formed in it. 

[0040] 1st slit 34a and 2nd slit 34b of a pair as an array direction regulation means are prepared in each 
picture element electrode 32. One 1st slit 34a has the straight-line part of the pair which extended in 
the direction which conflicts from the center of the side edge section with the tilt angle of about 45 
degrees to the side edge section while the longitudinal direction of the picture element electrode 32 was 
met, and it is connected so that each straight-line parts may be crooked at a right angle. 2nd slit 34b of 
another side has the straight-line part of a pair respectively parallel to each straight-line part of 1st slit 
34a, and it is connected so that each straight-line parts may be crooked at a right angle. With the side 
edge section in which the flection of 1st slit 34a is located, this 2nd slit 34b is prepared near the side 
edge section of the opposite side, and is located on the straight line in which a flection bisects the 
longitudinal direction of the picture element electrode 32. 

[0041] The orientation film 43 prepared in order to make the orientation of the liquid crystal molecule 
35a carry out perpendicularly to the counterelectrode 42 prepared in the glass substrate 41 is divided 
by the 1st orientation field 46 a predetermined horizontal direction is made to carry out orientation of 
the liquid crystal molecule 35a of the liquid crystal layer 35. This 1st orientation field 46 meets a 
segment parallel to each slits 34a and 34b which bisect the field between 1st slit 34a and 2nd slit 34b in 
the picture element electrode 32. And it is prepared in each straight-line part of 1st slit 34a and 2nd slit 
34b, and parallel so that each corner part of the shape of a triangle of the picture element electrode 32 
divided in each straight-line part of 1st slit 34a and 2nd slit 34b may be divided. The 1st orientation field 
46 formed in the shape of a straight line carries out orientation of the liquid crystal molecule 35a 
horizontally along the cross direction which goes in the direction of a straight line direct. 
[0042] Although orientation of the liquid crystal molecule 35a of the liquid crystal layer 35 is 
perpendicularly carried out with each orientation film 33 and 43 in the condition that an electrical 
potential difference is not impressed, in the liquid crystal display of such a configuration Near the 1 st 
orientation field 46, by [ to which liquid crystal molecule 35a met crosswise / of the 1st orientation field 
46 ] carrying out orientation horizontally, orientation restraining force acts so that liquid crystal 
molecule 35a may incline toward the 1st orientation field 46 to a perpendicular direction. 
[0043] If a liquid crystal display will be in a drive condition and an electrical potential difference is 
impressed between each picture element electrode 32 and a counterelectrode 42 in such the condition 
In 1 st slit 34a and the 2nd slit 34b part which were prepared in each electrode In the edge part of each 
slits 34a and 34b, the electric field which inclined in the direction which separates from each slits 34a 
and 34b occur, and as liquid crystal molecule 35a indicates that it becomes perpendicular to the inclined 
electric field by the arrow head (D) and (C), it inclines. 

[0044] In this case, liquid crystal molecule 35a inclines in the direction which conflicts bordering on the 
1 st orientation field 46 according to the direction of the electric field which inclined in order that the 
orientation restraining force to which the 1st orientation field 46 met crosswise [ that ], and to which 
orientation of the liquid crystal molecule 35a is carried out horizontally might act. Therefore, in liquid 
crystal layer 35 field of the both sides of the 1st orientation field 46, it inclines by making the 1st 
orientation field 46 into a boundary line in the direction in which liquid crystal molecule 35a conflicts. 
[0045] And within each picture element, since the 1st orientation field 46, 1st slit 34a, and 2nd slit 34b 
are arranged by turns superficially On both sides of 1st slit 34a and 2nd slit 34b, as an arrow head (C) or 
(D) shows to drawing 2 , respectively, liquid crystal molecule 35a by which perpendicular orientation was 
carried out inclines in the direction which is different toward the 1st orientation field 46 at the time of 
electrical-potential-difference impression. 

[0046] Thus, as for liquid crystal molecule 35a as which the inclination direction was specified by 1 st slit 
34a and 2nd slit 34b, the boundary of the inclination direction is further formed of the 1st orientation 
field 46 by arranging superficially the 1st orientation field 46, 1st slit 34a, and 2nd slit 34b by turns. 
Thereby, ZARATSUKI of image display can be prevented. The orientation restraining force which makes 
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liquid crys.tal molecule 35a incline in the predetermined direction can be increased, so that spacing of 
the 1st orientation field 46, and 1st slit 34a and 2nd slit 34b which are the array direction regulation 
means is made small. 

[0047] Drawing 3 is the sectional view of 1 picture element of the liquid crystal display which is the 2nd 
operation gestalt of this invention. The 2nd orientation field 49 which carries out orientation of the liquid 
crystal molecule 35a to the orientation film 33 which it covered the picture element electrode 32 in 
order that this cross section might support the A-A' line of drawing 1 and might carry out perpendicular 
orientation of the liquid crystal molecule 35a f and was prepared horizontally along the 1st orientation 
field 46 in which the counterelectrode 42 was formed by the wrap orientation film 43, and the field which 
counters is formed. Other configurations are the same as that of the liquid crystal display shown in 
drawing 1 and drawing 2 . 

[0048] Thus, in liquid crystal layer 35 field of the both sides of the 2nd orientation field 49, different 
liquid crystal molecule 35a stabilizes and inclines in the direction which conflicts bordering on the 2nd 
orientation field 49 by forming further the 2nd orientation field 49 which carries out orientation of the 
liquid crystal molecule 35a for the picture element electrode 32 also to the wrap orientation film 33 
horizontally. 

[0049] Drawing 4 is the sectional view of 1 picture element of the liquid crystal display which is the 3rd 
operation gestalt of this invention. Although the 2nd orientation field 49 to which orientation of the liquid 
crystal molecule 35a which shows the picture element electrode 32 to the orientation film 33 covered 
and prepared at drawing 3 is carried out horizontally is formed in order for this cross section to support 
the A-A' line of drawing 1 and to carry out perpendicular orientation of the liquid crystal molecule 35a, 
the counterelectrode 42 is not formed in the 1st orientation field 46 by the wrap orientation film 43. 
Other configurations are the same as that of the liquid crystal display shown in drawing 1 and drawing 3 . 
[0050] A counterelectrode 42 thus, on the wrap orientation film 43 Also by forming the 2nd orientation 
field 49 which carries out orientation of the liquid crystal molecule 35a for the picture element electrode 
32 only to the wrap orientation film 33 horizontally, without forming the 1st orientation field 46 In liquid 
crystal layer 35 field of the both sides of the 2nd orientation field 49, different liquid crystal molecule 
35a stabilizes and inclines in the direction which conflicts bordering on the 2nd orientation field 49. 
[0051] Drawing 5 is the sectional view of 1 picture element of the liquid crystal display which is the 4th 
operation gestalt of this invention. This cross section supports the A-A' line of drawing 1 , and 1st 
convex configuration section 36a and 2nd convex configuration section 36b which each consisted of as 
an insulating material are prepared as an array direction regulation means on the orientation film 33 
corresponding to the part in which 1st slit 34a and 2nd slit 34b which are shown in drawing 1 and 
drawing 2 were prepared. Other configurations are the same as that of the liquid crystal display shown in 
drawing 1 and drawing 2 . 

[0052] Thus, if it replaces with 1st slit 34a and 2nd slit 34b and 1st convex configuration section 36a 
and 2nd convex configuration section 36b are prepared on the orientation film 33 Since the liquid crystal 
molecule 35 arranges perpendicularly to the slant face formed of each heights configuration of 1st 
convex configuration section 36a and 2nd convex configuration section 36b Liquid crystal molecule 35a 
can be made to incline in the opposite direction in the both sides of each heights configuration of 1st 
convex configuration section 36a and 2nd convex configuration section 36b. Consequently, in liquid 
crystal layer 35 field of the both sides of the 1st orientation field 46, different liquid crystal molecule 35a 
stabilizes and inclines like the case where it is shown in drawing 2 , in the direction which conflicts 
bordering on the 1st orientation field 46. 

[0053] In addition, arrangement with 1st slit 34a and 2nd slit 34b or 1st convex configuration section 36a 
and 2nd convex configuration section 36b, and the 1st orientation field 46 and the 2nd orientation field 
49 and especially a configuration are not limited. Moreover, although spacing of the direction which met 
glass substrates 31 and 41 is set to 30 micrometers, if 1st slit 34a which is the array direction 
regulation means and 2nd slit 34b or 1st convex configuration section 36a and 2nd convex configuration 
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seption 3Qb, the 1st orientation field 46, arid the 2nd orientation field 49 are within the limits of 10-150 
micrometers, good orientation restraining force will be acquired. 

[0054J The top view which drawing 6 expands 1 picture element of the liquid crystal display which is the 
5th operation gestalt of this invention, and is shown, and drawing 7 are the sectional views in the A-A* 
line of drawing 6 R> 6. 

[0055] As shown in drawing 6 , auxiliary capacity Rhine 15 is established in the center section between 
a pair each of gate bus lines 10 which became parallel to mutual in parallel with the gate bus line 10, and 
each source bus line 1 1 lies at right angles. It crosses so that, as for auxiliary capacity Rhine 15 and the 
source bus line 1 1, a top and auxiliary capacity Rhine 15 may turn [ the source bus line 1 1 ] down in the 
intersection, and in the intersection, the source bus line 11 and auxiliary capacity Rhine 15 are insulated 
electrically. Moreover, auxiliary capacity Rhine 15 is mutually insulated also with each picture element 
electrode 32. 

[0056] On each picture element electrode 32, 1st convex configuration section 36a of the pair as an 
array direction regulation means and 2nd convex configuration section 36b are prepared. It will be 
crooked in the obtuse angle by one 1st convex configuration section 36a by the straight-line part of the 
pair which extended in the direction which conflicts from the center of the side edge section with a 
predetermined tilt angle to the side edge section while the longitudinal direction of the picture element 
electrode 32 on auxiliary capacity Rhine 15 prepared in the center between the gate bus lines 10 of a 
pair was met. It will be crooked in the obtuse angle by 2nd convex configuration section 36b of another 
side by the straight-line part of a pair respectively parallel to each straight-line part of 1 st convex 
configuration section 36a. With the side edge section in which the flection of 1st convex configuration 
section 36a is located, this 2nd convex configuration section 36b is prepared near the side edge section 
of the opposite side, and is located on auxiliary capacity Rhine 15 where a flection bisects the 
longitudinal direction of the picture element electrode 32. Other configurations are the same as that of 
the liquid crystal display shown in drawing 1 . 

[0057] As shown in drawing 7 , the orientation film 33 to which the orientation of the liquid crystal 
molecule 35a of the liquid crystal layer 35 is made to carry out perpendicularly is formed in the glass 
substrate 31 in which the picture element electrode was prepared. Through the color filter (not shown), 
the counterelectrode 42 is mostly formed in the front face which counters the liquid crystal layer 35 in 
the glass substrate 41 of another side over the whole surface, and the orientation film 43 to which the 
orientation of the liquid crystal molecule 35a is made to carry out perpendicularly so that this 
counterelectrode 42 may be covered is formed in it. Moreover, polarizing plates 47 and 48 are formed in 
glass substrates 31 and 41 on the surface of the opposite side in the liquid crystal layer 35, respectively. 
[0058] On each picture element electrode 32, 1st convex configuration section 36a of the pair as an 
array direction regulation means and 2nd convex configuration section 36b are prepared. One 1st 
convex configuration section 36a has the straight-line part of the pair which extended in the direction 
which conflicts from the center of the side edge section with a predetermined tilt angle to the side edge 
section while the longitudinal direction of the picture element electrode 32 on auxiliary capacity Rhine 
15 prepared in the center between the gate bus lines 10 of a pair was met, and it is connected so that 
each straight-line parts may be crooked in an obtuse angle. 2nd convex configuration section 36b of 
another side has the straight-line part of a pair respectively parallel to each straight-line part of 1st 
convex configuration section 36a, and it is connected so that each straight-line parts may be crooked in 
an obtuse angle. With the side edge section in which the flection of 1st convex configuration section 36a 
is located, this 2nd convex configuration section 36b is prepared near the side edge section of the 
opposite side, and is located on auxiliary capacity Rhine 15 where a flection bisects the longitudinal 
direction of the picture element electrode 32. 

[0059] The orientation film 43 prepared in order to make the orientation of the liquid crystal molecule 
35a carry out perpendicularly to the counterelectrode 42 prepared in the glass substrate 41 is divided 
by the 1st orientation field 46 which consists of orientation film 46b which carries out orientation of the 
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liquid crystal molecule 35a of a liquid crystal layer to a predetermined tilt angle. This 1st orientation field 
46 meets a segment parallel to each convex configuration sections 36a and 36b which bisect the field 
between 1st convex configuration section 36a and 2nd convex configuration section 36b in the picture 
element electrode 32. And it is prepared in each straight-line part of 1st convex configuration section 
36a and 2nd convex configuration section 36b, and parallel so that each corner part of the shape of a 
triangle of the picture element electrode 32 divided in each straight-line part of 1st convex configuration 
section 36a and 2nd convex configuration section 36b may be divided. 

[0060] Although orientation of the liquid crystal molecule 35a of the liquid crystal layer 35 is 
perpendicularly carried out with each orientation film 33 and 43 in the condition that an electrical 
potential difference is not impressed, in the liquid crystal display of such a configuration Near the 1st 
orientation field 46, when liquid crystal molecule 35a carries out orientation to the predetermined tilt 
angle of the 1st orientation field 46, orientation restraining force acts so that liquid crystal molecule 35a 
may incline toward the 1st orientation field 46 to a perpendicular direction. Near 1st convex 
configuration section 36a as an array direction regulation means, and the 2nd convex configuration 
section 36b Since liquid crystal molecule 35a arranges perpendicularly to the slant face formed of 1st 
convex configuration section 36a and 2nd convex configuration section 36b Liquid crystal molecule 35a 
can be made to incline in the opposite direction in the both sides of each heights configuration of 1st 
convex configuration section 36a and 2nd convex configuration section 36b. Moreover, the 1st 
orientation field 46 which consists of orientation film 46b which carries out orientation of the liquid 
crystal molecule 35a to a predetermined tilt angle acts as the boundary section to the liquid crystal 
layer 35 of the both sides of the 1st orientation field 46. Consequently, in the liquid crystal layer 35 of 
the both sides of the 1st orientation field 46, it inclines in the direction in which liquid crystal molecule 
35a conflicts. 

[0061] Therefore, if a liquid crystal display will be in a drive condition and an electrical potential 
difference is impressed to the liquid crystal layer 35 in such the condition, although the inclination 
direction of liquid crystal molecule 35a conflicts in the both sides of the 1st orientation field 46, liquid 
crystal molecule 35a of the both sides of the 1st orientation field 46 stabilizes and inclines in the 
opposite direction by making the 1 st orientation field 46 into the boundary section. 
[0062] And within each picture element, since the 1st orientation field 46, 1st convex configuration 
section 36a, and 2nd convex configuration section 36b are arranged by turns superficially, as shown in 
drawing 7 , respectively, on both sides of 1st convex configuration section 36a and 2nd convex 
configuration section 36b, liquid crystal molecule 35a by which perpendicular orientation was carried out 
inclines in the direction which is different toward the 1st orientation field 46 at the time of electrical- 
potential-difference impression. 

[0063] Thus, as for liquid crystal molecule 35a as which the inclination direction was specified by 1st 
convex configuration section 36a and 2nd convex configuration section 36b, the boundary of the 
inclination direction is further formed of the 1st orientation field 46 by arranging superficially the 1st 
orientation field 46, 1st convex configuration section 36a, and 2nd convex configuration section 36b by 
turns. Thereby, ZARATSUKI of image display can be prevented. The orientation restraining force which 
makes liquid crystal molecule 35a incline in the predetermined direction can be increased, so that 
spacing of the 1st orientation field 46, and 1st convex configuration section 36a as an array direction 
regulation means and 2nd convex configuration section 36b is made small. 

[0064] Drawing 8 is drawing showing the relation between the polarization shaft orientations 47a and 48a 
of the polarizing plates 47 and 48 used for the liquid crystal display of this invention, and direction of 
rubbing 46a of the 1st orientation field 46. As shown in drawing 8 , as the direction of orientation of 
liquid crystal molecule 35a (not shown) corresponding to direction of rubbing 46a of the 1st orientation 
field 46 sandwiches glass substrates 31 and 41, it is set up to the polarizing plates 47 and 48 of the , 
cross Nicol's prism of the pair arranged at glass substrates 31 and 41 so that it may be in agreement 
with the polarization shaft orientations 47a or 48a of one polarizing plates 47 or 48. In drawing 8 , 
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orientation of the liquid crystal molecule 35a is carried out in the four directions, respectively, and the 
polarization shaft of the polarizing plates 47 or 48 of a pair is arranged so that it may become the 
include angle of 45 degrees to all the four directions of orientation. Since direction of rubbing 46a of the 
1st orientation field 46 is prepared so that it may be in agreement with the polarization shaft 
orientations 47a or 48a of one polarizing plates 47 or 48, it is set up in the direction with an include 
angle of 45 degrees to the four directions of orientation. 

[0065] In drawing 8 , direction of rubbing 46a of the 1 st orientation field 46 and polarization shaft- 
orientations 48a of a polarizing plate 48 are in agreement. By making in agreement direction of rubbing 
46a of these 1st orientation field 46, and polarization shaft-orientations 48a of a polarizing plate 48 The 
1st orientation field 46 holds a black condition by being in the physical relationship physical relationship 
and polarization shaft-orientations 47a of a polarizing plate 47 and the direction of a major axis at the 
time of considering that one of the liquid crystal molecule 35a is an ellipsoid cross at right angles, when 
an electrical potential difference is not impressed to the liquid crystal layer 35, without making light 
penetrate. Moreover, also when an electrical potential difference is impressed to the liquid crystal layer 
35, the direction of orientation of liquid crystal molecule 35a has the relation which intersects 
perpendicularly with the transparency shaft of a polarizing plate, and the 1st orientation field 46 holds a 
black condition. Consequently, it will not be concerned with the existence of the electrical-potential- 
difference impression to the liquid crystal layer 35, but the 1st orientation field 46 will hold an always 
good black condition. 

[0066] Thus, while becoming possible to hold an always good black condition in the 1st orientation field 
46 and acquiring the high contrast of an image by being arranged as direction of rubbing 46a of the 1st 
orientation field 46 and the polarization shaft orientations 47a and 48a of polarizing plates 47 and 48 
mentioned above, generating of ZARATSUKI of image display etc. is controlled and the possible liquid 
crystal display of high-definition image display is obtained. 

[0067] Drawing 9 is the sectional view of 1 picture element of the liquid crystal display which is the 6th 
operation gestalt of this invention. Orientation film 46c used as the 1st orientation field 46 which carries 
out orientation of the liquid crystal molecule 35a to a predetermined tilt angle is prepared in the 1st 
orientation field 46 which changes from orientation film 46b in which the counterelectrode 42 was 
formed by the wrap orientation film 43 to the orientation film 33 which it covered the picture element 
electrode 32 in order that this cross section might support the A-A' line of drawing 6 and might carry 
out perpendicular orientation of the liquid crystal molecule 35a, and was prepared, and the field which 
counters. Other configurations are the same as that of the liquid crystal display shown in drawing 6 and 
drawing 7 . 

[0068] Thus, by forming orientation film 46c used as the 1st orientation field 46 which the picture 
element electrode 32 is used also as the wrap orientation film 33, and uses orientation of the liquid 
crystal molecule 35a to a predetermined tilt angle In liquid crystal layer 35 field of the both sides of the 
1st orientation field 46 It can stabilize and incline in the direction in which different liquid crystal 
molecule 35a conflicts bordering on the 1st orientation field 46, and the orientation restraining force 
over liquid crystal molecule 35a of the 1st orientation field 46 which consists of the orientation film 46b 
and 46c can be raised further. 

[0069] The top view which drawing 10 expands 1 picture element of the liquid crystal display which is 
the 7th operation gestalt of this invention, and is shown, and drawing 1 1 are the sectional views in the 
A-A' line of drawing 10 . As shown in drawing 10 and 1 1, on the picture element electrode 32 of each 
picture element of the liquid crystal panel of this liquid crystal display 1st convex configuration section 
36a of the pair as an array direction regulation means of liquid crystal molecule 35a and 2nd convex 
configuration section 36b are prepared. Furthermore, 46d of orientation film and orientation film 46e 
which form the 1st orientation field 46, respectively are prepared in the orientation film 33 with which 
1 st convex configuration section 36a and 2nd convex configuration section 36b have also covered 
upside 1st convex configuration section 36a and 2nd convex configuration section 36b. Other 
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configurations are the same as that of the liquid crystal display shown in drawing 6 and drawing 7 . 
[0070] Thus, by forming the orientation film 46d and 46e which 1st convex configuration section 36a on 
the picture element electrode 32 and 2nd convex configuration section 36b are used also as the wrap 
orientation film 33, and uses orientation of the liquid crystal molecule 35a to a predetermined tilt angle, 
respectively In the liquid crystal layer 35 of the both sides of the orientation film 46d and 46e, it 
stabilizes and inclines in the direction in which different liquid crystal molecule 35a conflicts bordering 
on the orientation film 46d and 46e, two or more formation will be carried out by the 1st orientation field 
46, and the orientation restraining force over liquid crystal molecule 35a will be acquired further. 
Moreover, although 46d of orientation film and orientation film 46e which form the 1st orientation field 
46 in the orientation film 33 of the upper part of 1st convex configuration section 36a and 2nd convex 
configuration section 36b were prepared in the liquid crystal display of drawings 1010 and 1 1 46d of 
orientation film and orientation film 46e which form the 1st orientation field 46 in the orientation film 43 
which counters 1st convex configuration section 36a and 2nd convex configuration section 36b may be 
prepared. 

[0071] In addition, also in the liquid crystal display which is the 5-7th operation gestalten of this 
invention, although the array direction regulation means of liquid crystal molecule 35a was established as 
1st convex configuration section 36a and 2nd convex configuration section 36b, each slits 34a and 34b 
mentioned above in the picture element electrode 32 grade may be formed, and both the convex 
configuration section and a slit may be prepared further. Moreover, since the effect to the permeability 
and image display grace of light of a liquid crystal display will become large if the area of the orientation 
film 46b and 46c which forms the area of 1st convex configuration section 36a which is the array 
direction regulation means, and 2nd convex configuration section 36b, and the 1st orientation field 46 is 
too large, form small is desirable and, as for the width of face, it is desirable to make it 10 micrometers 
or less. Moreover, the direction of orientation of the 1st orientation field 46 is not concerned with the 
configuration and area of the orientation film 46b and 46c etc. which form the 1st orientation field 46, 
but it is arranged so that it may be in agreement with the polarization shaft orientations 47a or 48a of 
one polarizing plates 47 or 48 of the polarizing plates 47 and 48 of the cross Nicol's prism of a pair, and 
thereby, the 1st orientation field 46 shows an always good black condition. 

[0072] Drawing 12 is an expanded sectional view in 1 picture element of the liquid crystal display which 
is the 8th operation gestalt of this invention, and drawing 13 R> 3 (a) is the top view. Drawing 12 is a 
sectional view in the X-X' line of drawing 1 3 (a). With this operation gestalt, in a picture element, 1st slit 
34a as an array direction regulation means, 2nd slit 34b, 1st convex configuration section 36a, and 2nd 
convex configuration section 36b are not prepared, but use only the electric field generated between the 
picture element electrode 32 and each source bus line 11. And the 1st orientation field 46 is formed in 
the wrap orientation film 43 in the counterelectrode 42. The 1st orientation field 46 is formed along with 
each set square wire of the picture element electrode 32, respectively. 

[0073] Although orientation of the liquid crystal molecule 35a of the liquid crystal layer 35 is 
perpendicularly carried out with each orientation film 33 and 43 in the condition that an electrical 
potential difference is not impressed, in the liquid crystal display of such a configuration Near the 1st 
orientation field, it changes the orientation of the liquid crystal molecule 35a into the condition of having 
inclined toward the 1st orientation field to the perpendicular direction, by [ which met liquid crystal 
molecule 35a crosswise / of the 1st orientation field 46 ] carrying out orientation horizontally. And in 
such the condition, if a liquid crystal display will be in a drive condition, electric field occur between the 
picture element electrode 32 and the source bus line 1 1, as an arrow head (E) or (F) shows to drawing 
12 according to the sense of electric field, orientation of the solution layer molecule 35 near the source 
bus line 1 1 will be uniformly carried out toward the 1st orientation field 46, and it will serve as a 
boundary of the inclination direction of the liquid crystal molecule 35 with which the 1st orientation 
fields 46 differ. • 

[0074] Therefore, also when forming the 1st orientation field 46 and each source bus line 1 1 in the field 
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which counters on both sides of the liquid crystal molecule 35 by which perpendicular orientation was 
carried out like drawing 12 , in liquid crystal layer 35 field of the both sides of the 1st orientation field 46 f 
a different liquid crystal molecule 35 stabilizes and inclines in the direction which conflicts bordering on 
the 1st orientation field 46. Thereby, ZARATSUKI of image display can be prevented. Moreover, in each 
side edge section close to each gate bus line 10, the electric field produced between the picture 
element electrode 32 and each gate bus line 10 act so that the liquid crystal molecule 35 may be leaned 
to hard flow (direction which applies in the directions E and F shown in an arrow head at drawing 12 
correspondingly), respectively. Therefore, there is same effectiveness also in the direction which met 
the Y-Y T line of drawing 1 3 (a), orientation of the liquid crystal molecule 35 is inclined and carried out in 
the two directions, and orientation is inclined and carried out in the four directions within 1 picture 

( 

element, respectively. s 
[0075] As shown in drawing 13 (a), the boundary of the direction of orientation of the liquid crystal 
molecule 35 determined in each side edge section of the picture element electrode 32 can be stabilized 
by arranging the 1st orientation field 46 on the diagonal line of the picture element electrode 32. 
[0076] Moreover, the 1st orientation field 46 may be established only in the center section of the 
picture element electrode 32, as shown in drawing 13 (b). Also in this case, since the intersection of the 
field of the four directions of orientation can be decided, the boundary of an orientation field is stabilized 
by the line which connects the 1st orientation field 46 and the four corners of the picture element 
electrode 32, and the field of the four directions of orientation is stabilized by it, and it is acquired. 
[0077] In addition, although sufficient effectiveness is acquired even if it establishes the 1st orientation 
field 46 only in one of the glass substrates 31 or 41 which counter both pairs, by being prepared in the 
location where both glass substrates 31 and 41 which counter both pairs counter, the orientation 
restraining force over the liquid crystal molecule 35 becomes strong more, and bigger effectiveness is 
acquired. Since the effect to the permeability and image display grace of light of a liquid crystal display 
will become large if the area of the 1st orientation field 46 is too large, forming small is desirable and, as 
for the width of face, it is desirable to make it 10 micrometers or less. 

[0078] The top view which drawing 14 expanded 1 picture element of the liquid crystal display which is 
the 9th operation gestalt of this invention, and was seen from above, and drawing 15 are the sectional 
views in the A~A' line of drawing 14 . 1st convex configuration section 36a and 2nd convex configuration 
section 36b as an array direction regulation means as shown in a picture element with this operation 
gestalt drawing 6 and 7, And each slits 34a and 34b to picture element electrode 32 grade are not 
formed, but use only the electric field which lean liquid crystal molecule 35a generated between the 
picture element electrode 32 and the source bus line 1 1 to hard flow, respectively in the edge part of 
the both sides of the picture element electrode 32. And 46f of orientation film which forms the 1 st 
orientation field 46 is formed in the wrap orientation film 43 in the counterelectrode 42. 46f of 
orientation film which forms the 1 st orientation field 46 is formed only in the center section of the 
picture element electrode 32. 

[0079] Although orientation of the liquid crystal molecule 35a of the liquid crystal layer 35 is 
perpendicularly carried out with each orientation film 33 and 43 in the condition that an electrical 
potential difference is not impressed, in the liquid crystal display of such a configuration Near the 1st 
orientation field 46, it changes the orientation of the liquid crystal molecule 35a into the condition of 
having inclined toward the 1 st orientation field 46 to the perpendicular direction, by carrying out 
orientation of the liquid crystal molecule 35a to the predetermined tilt angle of the 1st orientation field 
46. And in such the condition, if a liquid crystal display will be in a drive condition, electric field will occur 
between the picture element electrode 32 and the source bus line 1 1. According to the sense of electric 
field, it changes the orientation of the solution layer molecule 35 near the source bus line 11 into the 
condition of having inclined toward 46f of orientation film of the 1 st orientation field 46 uniformly, and 
the 1st orientation field 46 serves as the boundary section of the inclination direction of liquid crystal 
molecule 35a where the both sides of the 1st orientation field 46 differ. 
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[0080] Therefore, also when forming 46f of orientation film which forms the 1st orientation field 46, and 
each source bus line 1 1 in the field which counters on both sides of liquid crystal molecule 35a by which 
perpendicular orientation was carried out like drawing 15 , in liquid crystal layer 35 field of the both sides 
of the 1st orientation field 46, different liquid crystal molecule 35a stabilizes and inclines in the direction 
which conflicts bordering on the 1 st orientation field 46. ZARATSUKI of image display can be prevented 
from this. Moreover, in each side edge section close to each gate bus line 10, the electric field produced 
between the picture element electrode 32 and each gate bus line 10 act so that liquid crystal molecule 
35a may be leaned to hard flow, respectively. Therefore, there is same effectiveness also in the 
direction which met the B-B' line of drawing 14 , orientation of the liquid crystal molecule 35a is carried 
out in the two directions, and orientation is carried out in the four directions within 1 picture element, 
respectively. 

[0081] Since the intersection of the field of the four directions of orientation can be decided by 
arranging 46f of orientation film which forms the 1st orientation field 46 only in the center section of the 
picture element electrode 32 as shown in drawing 14 , the boundary of an orientation field is stabilized 
by the line which connects the 1st orientation field 46 and the four corners of the picture element 
electrode 32, and the field of the four directions of orientation is stabilized by it, and it is acquired. 
[0082] In addition, although sufficient effectiveness is acquired even if it prepares 46f of orientation film 
which forms the 1st orientation field 46 only in one of the glass substrates 31 or 41 which counter both 
pairs, by being prepared in the location where both glass substrates 31 and 41 which counter both pairs 
counter, the orientation restraining force over liquid crystal molecule 35a becomes strong more, and 
bigger effectiveness is acquired. 

[0083] Also in this operation gestalt, a black condition with the 1 st always good orientation field 46 is 
acquired to one polarizing plates 47 or 48 from being set up so that it may be in agreement with the 
polarization shaft orientations 47a or 48a of polarizing plates 47 or 48 among the polarizing plates 47 and 
48 of the cross Nicol's prism of a pair installed as the direction of orientation of the 1st orientation field 
46 sandwiches glass substrates 1 and 2. 

[0084] Moreover, the location except having mentioned above may be used for arrangement of 46f of 
orientation film which forms the 1st [ to the picture element electrode 32 ] orientation field 46. A 
suitable predetermined value is set up with the magnitude of the orientation restraining force by the 
electric field effect of the electric field which generate the number of arrangement of 46f of orientation 
film and area which form the 1st orientation field 46 between the area of each picture element and the 
picture element electrode 32, and each source bus line 11. for example, in dividing the picture element 
electrode 32 into two 46f of orientation film which forms the 1st orientation field 46 The field of each 
divided picture element electrode 32 it is arranged mostly in a core or When the electric field effect of 
the electric field which the area of each picture element generates between the picture element 
electrode 32 and each source bus line 1 1 greatly is small, 46f of orientation film which forms the 1st 
orientation field 46 is arranged two or more [ in 1 picture element ], in order to strengthen orientation 
restraining force over liquid crystal molecule 35a. The configuration of 46f of orientation film which 
forms the 1st orientation field 46 should just be a configuration of arbitration besides being shown in 
drawing 14 . 

[0085] In addition, since the 1st orientation field 46 is installed in the viewing area of each picture 
element, the small thing of the area for which the permeability of the light of a liquid crystal display is 
not affected is desirable [ the field ]. 

[0086] Drawing 16 (a) and (b) are the explanatory views of an example of the manufacture process of 
the liquid crystal display of this invention shown in drawing 1 and drawing 2 . Drawing 16 (a) shows the 
manufacture process on the picture element electrode 32 and the glass substrate 31 with which TFT 
section 13 grade is formed. The picture element electrode 32 is formed on a glass substrate 31. The slit 
34 which regulates the direction of orientation of a liquid crystal molecule is formed in some picture 
element electrodes 32. A slit 34 is formed by carrying out patterning to coincidence, when the picture 
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element ejectrode 32 is formed. On the picture element electrode 32, the orientation film 33 (product 
made from JALS~204:JSR) to which orientation of the liquid crystal molecule 35 is carried out is formed. 
For the orientation film 33, the polyimide film which is one of the organic poly membranes is used, and 
this orientation film 33 has on it the property to which perpendicular orientation of the liquid crystal 
molecule is carried out. In addition, when forming the convex configuration sections 36a and 36b shown 
in drawing 5 , before forming the orientation film 33, each convex configuration sections 36a and 36b are 
formed with the photopolymer which is an insulating material by carrying out patterning of the 
photopolymer which has insulation, such as a resist. 

[0087] Drawing 16 (b) shows the manufacture process on the glass substrate 41 with which the 1st 
orientation field 46 is formed. The color filter (not shown) is prepared on the glass substrate 41, and a 
counterelectrode 42 is formed on it. On a counterelectrode 42, the orientation film 43 (product made 
from JALS-204:JSR) to which orientation of the liquid crystal molecule is carried out is formed. For the 
orientation film 43, the polyimide film which is one of the organic poly membranes is used, and this 
orientation film 43 has on it the property to which the orientation of the liquid crystal molecule is made 
to carry out perpendicularly. 

[0088] Formation of the orientation film 43 . arranges the mask 44 which forms the 1st orientation field 
46. The photo mask used regularly and the same mask can be used for a mask 44, for example. A mask 

44 has protection-from-light section 44a which does not penetrate light 45, and transparency section 
44b which penetrates light 45. Light 45 lets a mask 44 pass and is irradiated by the orientation film 43 of 
the part corresponding to the 1st orientation field 46 shown in drawing 1 . 

[0089] ****** [ a stage / it can be carried out at the time of arbitration and / after spreading of the 
orientation film 43, temporary baking, and this baking ] at the time of ******** as long as the exposure 
stage of light 45 is after formation of the orientation film 43. Furthermore, in order to change an 
orientation condition, ultraviolet radiation 400nm or less has the wavelength desirable although any of 
ultraviolet radiation, the light, infrared light, or the laser beam of predetermined wavelength to the 
ingredient of the orientation film 43 may be used as a class of light 45 which irradiates the orientation 
film 43 which consists of polyimide film whose high energy is the light source acquired easily. The light 

45 of such wavelength is easily obtained with a high pressure mercury vapor lamp, a low pressure 
mercury lamp, a mercury xenon LGT, etc. In irradiating this ultraviolet radiation, it carries out an 
exposure for 17 minutes (about 7 J/cm2) by exposure energy 7 mW/cm2. The macromolecule chain to 
which the 1st orientation field 46 makes the orientation of the liquid crystal molecule 35 carry out 
perpendicularly is cut by this process, and holds according to it the level stacking tendency to which 
orientation of the liquid crystal molecule 35 is not carried out. 

[0090] In addition, the tilt angle in a level orientation part has effectiveness sufficient with extent which 
becomes 60 degrees or less. 

[0091] After the exposure of the light 45 of ultraviolet radiation is completed, the glass substrate 41 
with which the 1st orientation field 46 is formed counters with a glass substrate 31, and it is stuck so 
that the 1st orientation field 46 and slit 34 may become parallel by turns superficial, respectively. And 
liquid crystal is enclosed between the orientation film 33 on a glass substrate 31, and the orientation 
film 43 on a glass substrate 41, and a liquid crystal display is produced. 

[0092] In addition, the 2nd orientation field 49 can be formed like the process which forms the 1st 
orientation field 46. 

[0093] Next, an example of the manufacture process of the liquid crystal display shown in drawing 6 and 
drawing 7 of this invention is explained. 

[0094] First, the manufacture process on the picture element electrode 32 and the glass substrate 31 
with which TFT section 13 grade is formed is shown. The picture element electrode 32 is formed on a 
glass substrate 31. The convex configuration section which regulates the direction of orientation of a 
liquid crystal molecule is formed in some picture element electrodes 32. The convex configuration 
section is formed by carrying out patterning of the photopolymer which has insulation, such as a resist, 



-17- 



after the picture element electrode 32 is formed. On the picture element electrode 32, the orientation 
film 33 (product made from JALS-204:JSR) to which orientation of the liquid crystal molecule 35a is 
carried out is formed. For the orientation film 33, the polyimide film which is one of the organic poly 
membranes is used, and this orientation film 33 has on it the property to which perpendicular orientation 
of the liquid crystal molecule 35a is carried out. 

[0095] Furthermore, the manufacture process on the glass substrate 41 with which the 1st orientation 
field 46 is formed is shown. The color filter (not shown) is prepared on the glass substrate 41, and a 
counterelectrode 42 is formed on it. On a counterelectrode 42, the orientation film 43 (product made 
from JALS-204:JSR) to which orientation of the liquid crystal molecule is carried out is formed. For the 
orientation film 43, the polyimide film which is one of the organic poly membranes is used, and this 
orientation film 43 has on it the property to which the orientation of the liquid crystal molecule is made 
to carry out perpendicularly. 

[0096] Formation of the orientation film 43 arranges the mask which forms the 1st orientation field 46. 
As a mask, the photo mask used regularly and the same mask can be used, for example. A mask has the 
protection-fronrHight section which does not penetrate light, and the transparency section which 
penetrates light. Light lets a mask pass and is irradiated by the orientation film 43 of the part 
corresponding to the 1st orientation field 46 shown in drawing 6 . Perpendicular orientation force [ as 
opposed to liquid crystal molecule 35a in the part corresponding to the 1st orientation field 46 which has 
irradiated the light of the orientation film 43 ] becomes weak. After the exposure of the light to the part 
corresponding to the 1st orientation field 46 of the orientation film 43, rubbing processing is performed 
so that the orientation of liquid crystal molecule 35a of the part may incline in an one direction. Thereby, 
when liquid crystal molecule 35a of the lower part of the part corresponding to the 1st orientation field 
46 has a tilt angle, it inclines in the predetermined direction. Moreover, the 1st orientation field 46 which 
carries out orientation of the liquid crystal molecule 35a to a predetermined tilt angle irradiates the light 
of ultraviolet rays at the position of the orientation film 43. Or the position of the orientation film 43 
decreases the perpendicular orientation force of the orientation film 43 by short-time pan ****** in 
solutions, such as alkali and an acid, and it is formed by performing rubbing processing to the position of 
the orientation film 43 which performed optical exposure processing or a chemical treatment after that. 
[0097] Thus, perpendicular orientation force needs to decrease on the orientation film 43 which forms 
the part corresponding to the 1st orientation field 46 by optical exposure processing or the chemical 
treatment, and the field in which the 1st orientation field 46 is formed needs to use for it the orientation 
film ingredient which produces orientation restraining force by rubbing processing further. And after 
rubbing processing does not produce orientation restraining force in the direction of rubbing, but the 
field where optical exposure processing of the orientation film 43 or a chemical treatment is not 
performed must hold the perpendicular orientation force to which perpendicular orientation of the liquid 
crystal molecule 35a is carried out. 

[0098] ****** [ a stage / it can be carried out at the time of arbitration and ] at which [ after spreading 
of the orientation film 43, temporary baking, this baking, and rubbing processing ] time as long as the 
exposure stage of light is after formation of the orientation film 43. Furthermore, in order to change an 
orientation condition, ultraviolet radiation 400nm or less has the wavelength desirable although any of 
ultraviolet radiation, the light, infrared light, or the laser beam of predetermined wavelength to the 
ingredient of the orientation film 43 may be used as a class of light 45 which irradiates the orientation 
film 43 which consists of polyimide film whose high energy is the light source acquired easily. The light 
of such wavelength is easily obtained with a high pressure mercury vapor lamp, a low pressure mercury 
lamp, a mercury xenon LGT, etc. In irradiating such light, it irradiates on two or less exposure energy 30 
J/cm conditions. The macromolecule chain to which the 1st orientation field 46 makes the orientation of 
the liquid crystal molecule 35a carry out perpendicularly is cut by this process, and holds according to it 
the level stacking tendency to which orientation of the liquid crystal molecule 35a is not carried out. 
There is sufficient effectiveness, so that the tilt angle in a level orientation part becomes 60 degrees or 
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less at this time. , 

[0099] For example, in irradiating ultraviolet radiation, it irradiates on condition that exposure energy 5 
J/cm2. At this time, the tilt angle in the perpendicular orientation part by which 20 degrees or less and 
ultraviolet radiation are not irradiated to the tilt angle in the level orientation part by which ultraviolet 
radiation was irradiated was 89 degrees or more. 

[0100] After the exposure of light, such as ultraviolet radiation, is completed, the glass substrate 41 with 
which the 1st orientation field 46 is formed counters with a glass substrate 31, and it is stuck so that 
the 1st orientation field 46 and slit 34 may become parallel by turns superficial, respectively. And the 
liquid crystal which has a negative dielectric constant anisotropy is enclosed between the orientation 
film 33 on a glass substrate 31, and the orientation film 43 on a glass substrate 41, and a liquid crystal 
display is produced. 

[0101] In addition, polyvinyl cinnamate may be used for the orientation film 43 in addition to the 
polyimide film which is one of the above-mentioned organic poly membranes. After applying to a glass 
substrate 41, the orientation film 43 which used polyvinyl cinnamate has the property which produces 
the orientation restraining force which not performing rubbing processing to the part which has 
irradiated the light of ultraviolet rays or the light of polarization ultraviolet rays also makes carry out 
orientation of the liquid crystal molecule 35a to a predetermined tilt angle, if the light of ultraviolet rays 
or the light of polarization ultraviolet rays can be irradiated from a predetermined include angle. Thus, 
when polyvinyl cinnamate is used for the orientation film 43, rubbing processing becomes unnepessary 
and can aim at compaction of a manufacture process. 
[0102] 

[Effect of the Invention] On the 1st orientation film which the 1st orientation film which carries out 
orientation is perpendicularly formed in the liquid crystal molecule, and is formed in the glass substrate 
of a pair at one of the glass substrates, the liquid crystal display of this invention Without being sharply 
accompanied by the increment in a process by being prepared for every picture element, the 1st 
orientation field the orientation of the liquid crystal molecule is made to carry out in the different 
direction from the direction of orientation of the liquid crystal molecule by the 1st orientation film 
prevents the poor orientation of a liquid crystal molecule, and becomes improvable [ ZARATSUKI of 
image display ]. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view expanding and showing 1 picture element of the liquid crystal display which 

is the 1st operation gestalt of this invention. 

[Drawing 2] It is a sectional view in the A-A' line of drawing 1 . 

[Drawing 3] It is a sectional view in 1 picture element of the liquid crystal display which is the 2nd 
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operation, gestalt of this invention. 

[Drawing 4] It is a sectional view in 1 picture element of the liquid crystal display which is the 3rd 
operation gestalt of this invention. 

[Drawing 5] It is a sectional view in 1 picture element of the liquid crystal display which is the 4th 
operation gestalt of this invention. 

[Drawing 6] It is the top view which expanded 1 picture element of the liquid crystal display which is the 
5th operation gestalt of this invention, and was seen from above. 
[Drawing 7] It is a sectional view in the A-A' line of drawing 7 . 

[Drawing 8] It is drawing showing the relation between the polarization shaft orientations of the 
polarizing plate used for the liquid crystal display of this invention, and the direction of rubbing of the 1st 
orientation field. 

[Drawing 9] It is the sectional view of 1 picture element of the liquid crystal display which is the 6th 
operation gestalt of this invention. 

[Drawing 10] It is the top view expanding and showing 1 picture element of the liquid crystal display 

which is the 7th operation gestalt of this invention. 

[Drawing 1 1] It is a sectional view in the A-A' line of drawing 10 . 

[Drawing 12] It is a sectional view in 1 picture element of the liquid crystal display which is the 8th 

operation gestalt of this invention, and the sectional view in the X-X' line of drawing 13 (a) is supported. 

[Drawing 13] The top view of 1 picture element which (a) expands other operation gestalten of the 1st 

orientation field in 1 picture element of the liquid crystal display of this invention, and is shown, and (b) 

are the top views showing other examples of 1 picture element shown in drawing 12 . 

[Drawing 14] It is the top view expanding and showing 1 picture element of the liquid crystal display 

which is the 9th operation gestalt of this invention. 

[Drawing 1 5] It is a sectional view in the- A-A' line of drawing 14 . 

[Drawing 16] (a) is drawing showing the manufacture process of one glass substrate of the liquid crystal 
display which is the operation gestalt of this invention, (b) is drawing showing the manufacture process 
of the glass substrate of another side of the liquid crystal display which is the operation gestalt of this 
invention. 

[Drawing 1 7] It is the top view expanding and showing 1 picture element of the conventional liquid 
crystal display. 

[Drawing 18] It is a sectional view in the X-X' line of drawing 1 7 . 
[Description of Notations] 

10 Gate Bus Line 

1 1 Source Bus Line 
13 The TFT Section 

15 Auxiliary Capacity Rhine 

31 Glass Substrate 

32 Picture Element Electrode 

33 Orientation Film 

34 Slit 

34a The 1st slit 
34b The 2nd slit 

35 Liquid Crystal Layer 
35a Liquid crystal molecule 

36a The 1st convex configuration section 
36b The 2nd convex configuration section 

41 Glass Substrate 

42 Counterelectrode 

43 Orientation Film 
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44 Mask . 

44a Protection-from-light section 
44b Transparency section 

45 Light 

46 1st Orientation Field 

46a The direction of rubbing of the orientation film 

46b Orientation film 

46c Orientation film 

46d Orientation film 

46e Orientation film 

46f Orientation film 

47 Polarizing Plate 

47a Polarization shaft orientations 

48 Polarizing Plate 

48a Polarization shaft orientations 

49 2nd Orientation Field 
100 Gate Bus Line 

110 Source Bus Line 

1 30 The TFT Section 

310 Glass Substrate 

320 Picture Element Electrode 

330 Orientation Film 

350 Liquid Crystal Layer 

351 Liquid Crystal Molecule 
410 Glass Substrate 

420 Counterelectrode 
430 Orientation Film 



[Translation done.] 
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[fii \z gmt z>m%L<Dmt&*ftz>z.£ $>t $> * a*, 9 

b*>^7*#UIT'te 2 #fa£*±©<7)gft5El6]:£l6](Dffl«i£ 
[0 0 12] Mft#?CttLTEffllllCJ:&BlWHflflft 

3 0 1 0 3 6 #&*M3«ktW*« s F 6-2 1152^ 

( I DW 97pl59A Vertically A 
ligned LCD Providing Supe 
r-High ImageQual i ty)W5. 

*aS[*iR]fc>t#bT^©«#4*jnittt* «fc 5 tr$ijp 
5 Sic, 4MftX4 , lc. «MMiH t **S*#|tilfc*tUT 

mrs.zj5ft\zmm?z&&<Dmmm*>ti : £>£oiz, * 
r4«»#fa©sfc*fs*©##«ifr*fc*K. «a 

\zu\sT*m\z'7u-t7,v>miM*fto ttosnmifib 

[0 0 13] SSlC. ElSJHUOtf *CiJg«fiS. 



(4) 

(SIC, #El»]fW«©a#tt. BliflWElCJ: 

10 is^ti'&o 

[0014] ^nic^bT, ae*isitcEiS]3ftfc*s 

WW 2000-15531 7#&*iS«fctf«rW 
¥1 0- 9 6 9 2 9^*tBI*SnT^*. 
[0015] ftH 2000 -155317 4|ftttK:tt. 

iSft^oE^itaaiH^atUT. ^mffitcKtte. 

*137.U -7 h iEffl«Sfi:Sm&ft*db##«££**r*rr 

nmizmiiznzxv y htmfamizmiznzthwtt 

SnfcfcJdrett, i^*lt@©X U -y h£J;tfEfa]glCD£) 
-5*5-€-tt#&5. L^fc, MlfilTSSK^fe^ro^'J 

[0016] 1 0- 9 6 9 2 9 ^&$gK 

ifclcfcHTfc. Sifi*[R]tcElpJ$-a--5^^W^StiT 

[0 0 17] *»BJ«> iO^ittSIB^St-i"**)© 

t(D&m$. mT&\z&VT*i&\zzfn±.z.<Dm 

4. 

[0 0 18] 

BiEiajBtaTOttSftTis?), tt*©«fe*K»bT-tn 
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iEfaKK«> KSiKfalSrciS^a^wKftTjfa 

[0 0 19] *^BJ©fK^S^gg«, -»©**MIC 
■ ©tta^SSifi^lPlklElSl-riJB l EWKi6««»t6 

3fc«fi#T*Efa$i*4J62EfalR*»SJ«*SISl ©E 

[0020] iftEttfiJiK:«EEjo*HJinisn&i$K:, ft a 

[o o 2 i ] HuteE^J^^«SiJ#S«> «i*i:»lt 
mm 5 epjp-r * * m&m®, \z * n k » o 

[0 0 2 2] flufeEJiJ*(6]««iJ^a«. §jfe*C»LT 

[0 0 2 3] HufBE?iJ*(fi]Mffl^gtt. *(Eia»M*aH3 
[0 0 2 4] ffiEffi 1 ©IEfr«*gte. IW3iQ»«»*fc 

[0025] i<(E£ i ©Efiftttt*. «rEfl»««B*fc 

ttMEXU y hfcT#W3nfc«*©*JM:i&oTSH* 
[0 0 2 6] WfBSB 1 ©E(6]®««, iMaflJBtt«*fc 

[0 0 2 7] MEfBl ©EfalHttSrJBritt^ME^E 

rtm««KW-6nfcaMRic»ift-r**«t:«»t6nfcWE 

fglEfaflltt, !£li!l©Efaffi«£^fi£-r&sgfg2Eft 
HtCttftUT, K*lEl^lBtKJ:4*a»^©aifi*lBJ 

*rr« «fc 3 Kr*»^*Ewa**JB 3 EAKtfisttt 6 

[0028] miss i ©Ei6i*tt«:»j«-r awE* 2 e 
rtiM3WKw-6n&a«fc:»rti'rs**jc«it6nfc«»E 

Ci»««*fcttiWB^U h©±aHc. ttft 1 OEIrIIH 

JpfcUT3r3t©«j»ft*#-ra«k5C«tft» : ?*E^lS 
«&£4E|tllltfttl*&nTt>«. 

[0029] litres 1 ©Ertrtw©**^ ©EGcEf A 



(5) • 

«? 

**. WE— »©*«*»EOJ:5K:E«Snfc— »©«3tt 
*©rt, -*©<a^*©^7tfilj*^t-i!j-rSo 
[0 0 3 0] fflEjg 1 ©ElfiJ**«. mes; 1 tizfamt 

[0 0 3 1] HfffBfB 1 ©ErtUBMOHEiiH^OEW^lSl 

[0 0 3 2] MESS 1 Ef6]K©m 1 ©ElSj«*£JW©« 

[0 0 3 3] ME$ 1 EAKomESR 1 ©Kftffi«te. 

■0 »fBiEi6j«ic3t*Bai*r*iit»r«to»j«an*. 

[0 0 3 4] ttEftfttXftft. flBMWWSU pJ«#> * 
[0 0 3 5] ffiEft 1 EfiH©A(lEai 1 ©Efil«*tt/ 

1 EftBt t fb^saa ftig-r z. t \z «t o pbe a . 

[0 0 3 6] 

mwonmo&m] eat, HE*#fiBUtt*«6*56w 
[0037] am, *%w<dw, 1 ©*ii»!Bt**«c 

i©ia/i*;Ki. 02 tc^-r — *f©ffls{cjtt 

ftT3#^x»£3 I4s.fctf4 l©IWfc. Sii*(^tcE 
|SlStlfcil»f3 5 a*** 4MI3 5*WASn 
TfcO. -2F©#5'XS«3 l±l:ll. i«H3 2«<' 

[0 0 3 8] 01 IC^T «t 5 fc. 3 2 ©ffl n 

era, «SK¥ff fcttofcft-Wffly-h/^^-f > 1 

ifijsntt^. y-h/U7-f>i otv-^;u5 
30 -^©sg^gBicJs^T, v-^;U7-f> 

1 1 **±«. y-h/U7'f>10 *»T« £ ft 5 «k 5 K 

y-^;«7-r>i i t*»«sittfciian3tiT^a. & 

*«S3 2S:l!0Btf-^©y-MU7-r>l o©— 
Jt-*fffly-7/U7i , >l 1 ©-^£©32MgB(C 

FT (»Kh7>^^) »1 3«»JgfiKanT^*. 
[0 0 3 9] m2iZin-?£olZ, &mn.m3 

ntzflyxsm3 nzit, j£an3 swi^a^ 3 5 a 

40 £Sfi*fttcEft£-&&EftJ8?3 3*«»(SSnTt>5. 
Mj5<Dj37 7,Mffi.4 lK;*»t**fl«3 5lC*f|6]-TS* 

«S4 2^*S^±ffi(Ct)7 v coTlS;^e>nT*5 0, J1©M 
r6]*H 4 2 £g 3 «t 5 ClS^f 3 5a SrSIl*[^(CE 

[0 0 4 0] &&$*B3 2trtt, E^lRiatt^Ri; 
bT©-*f©S 1 7. U >y h 3 4 a *«k«JB 2 7. 'J y h 3 
4 b^ttttSnT^*. -MlXU 7h34all 

^n«@3 2©ft^^rsi(cra^fc-7j©ffl»gp©4 1 *^ 

so ^©ffl«^{C^LTr5«4 5° ©«^TffiSt5 
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XUyh3 4bll % 1 7 'J y h 3 4 a ©#E^gB^(C 
iJ7h34b(t I 1 X U y h 3 4 a ©Bffi8BA*ffi«T 

[0 0 4 1] #y7S«4 1 C»tt&nfc»lft«S4 2 
fcSft^ 3 5 a*Sit*rfilHEl6l$-&*fc«>t:Ktt6 
nfcEfaSI 4 3 it. mHiM 3 5 ©SSfia-?- 3 5a 5t 
©* 3 F^fcElRlS**SBl©iBl6]fS*4 6tC<fc-pT# 
MSnt^S. ££>Il©EftM«4 6fct, *&*«1I3 
2C«WT. II 7U y h 3 4 a:fcJ;tfl27'J y h 3 
4b(Dr B 1©«S-f»t5&X'J y h 3 4 a&Jctf 3 
4bCW«t»»K»oT, *3«t^ I17U7H34 
a*S«fctf*2;*'J y h 3 4 b©fciM8S54H;:Tfl-f!lSn 
fcte**B3 2©£ftl«c#n-t- gB#£#fiN-£ 
<fc p fc, |UU7h34a £ .fctfl 2 7 U y h 3 4 b 

©ftfi*«#£ s FfTfc»tt5ft-cv>*. 
[0042] ^©i 5a«)S®^a*sgSTH «/± 

**BJjtaSnfcl^ttliH*5^T, #iHf6]p3 3^J;0:4 3 
l:<toT, m^M3 5<Dm&&=F-3 5 att, SE:#|rN;: 
EftSnS**, Jgl©E|filfiH*4 6©iff#T«. 
f 35 a*«*l©El6HB*4 6CDig^[^tci9ofc*¥^ 
I*ll:E|fil$n5Ctl:iO- Si»f3 5all Sit* 
fttCttLTll ©Eft«l*£4 6 t|R]A»-3T«»-r*«t'5 

tcEiRi^wj^^ffl-rs. 

[oo4 3]- z.<D£ota&m-c. m&ani&mwmmft 

IC^oT, 3 2£;ttftlHI4 2 £<E>Ml;:« 

ffi/W?Jn£tl-5£. fcfcttfcRltenfcSBl.XU -y h 3 
4 a 43 £Zfm 2 X U y h 3 4 bSB#T&, &7 U y h 3 
4 a*«fct*3 4 bCIv^Ct^T, #^'J y h 3 
4 a£cfctf 3 4 b*»6«na*|iSjK«»Ufc«***fS^ 

a**£EP (D) fc«ktf (c)T^-r<fc5»c«^-r*. 

[0 0 4 4] 11 ©E|o]M*£4 6te, -¥"(D*B 

IpJ&SJ * tfftm * Z> tz ft \z . ffi#4 b Ifij J: 

D> mghft=?3 5 ate, |lfflE|6]i«4 6^I#tL 
T, ffl5-r**|SllC«i^-r*. LfciWot, II ©Eft 
M4 6 ZmRBt tTl 1 ©Eft»£4 6 ©ffiifflWM 
Hll 3 5«B^T«, ?£H#T3 5 atm&TttGHZ®. 

[0 0 4 5] L,*»t>, ftlfe*rtTtt. I10E|S]I«4 
6 til 7, >J y h 3 4 a £=fctfl 2 7 U y h 3 4 b 
iBWUXafcEilSnTtvsfcj&fc, II 7. U y h 3 4 
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a iJitfl 2 7 U y h 3 4 b ©ffiffiiJTtt. -^n-etlH 2 
tc^EP (C) -(D)T?*TJ:5t, SiSEfaSn 

[0 0 4 6] Z\(D<ko\Z. I1©E(6]S«4 6 £117 
>J y h 3 4 a*3<t^I2 7'J y h 3 4 b tSr¥ffiWtd3£ 
StE«-T4C:tK«fc?). I17'Jy h3 4 a&itfl 

2 7 U y h 3 4 b K cfcoTfg&#fta^S$*lfci£il# 
^3 5ali. Z<b\Z. II ©Eft®*£4 6 KioT. ffl 

vy^r*B6±t"*^t3J»T#*. f£H#T3 5 a£B?5£ 
*|^K«»S-&*ffil^lSiW*tt. 1 1 ©E[^«^4 6 
t. E?"J*|6l««#aT**SB 1 7 U y h 3 4 a*5=ktf 
I2 7U y H3 4bt©MH4/hS<t5Bi'. *f*£ 

[0 0 4 7] H3tt, *»W©»2©^llfi®ffiT**tt 

0A-A' «fc*ffSUT:fe0, »Mf3 5aSlfii 
(^$ii:.Sfc«6{C^*m^3 2 ^aoTIStt^ttytEftSI 
20 3 3 td«, *fft«® 4 2 ^ffi5EfS]^4 3 \ZWLrtt>ntz 
I10Mi4 6 tMiaiTSie*^. ^ b s b^3 5 a 
*7K¥*(6]lcitioTE(R]$-ti-?)l2CDE[^M^4 

tt^nT^-s. ^(Dm&ffim-t. m i&£zfm 2 ic^-r 
£ o T 1^ & o 

[0 0 4 8] ^CDi^iC, ^ti3 25S5El^l3 
3lCt>^H^3 5 a$*¥*l^(CE(6]$'ti-l)l2<75E 
[S]It4 9&, $e>lc, f^tSCitiO. I2CDE 
faffi«4 9©li©M13 5««TB, 
f 3 5 a 0*£ 2 OBfiflStiU 9 5MtlT. fflST^ 
30 *[Sj(Cg^bT«#T^. 

[0 0 4 9] I4H **S©jB3 0^!fi»J8-r*** 

OA — A' ^(C*ffSbT*30< ifltft^ 3 5 a SrSEE 
[^$-ti-^fc*6{r^m«@3 2SH-pTRlt6nfcE|6J« 

3 3l:(i, i3 (c^T^S^ 3 5a £?MF;£fal'Eft 
$#■512 WEl^]ffi®4 9*^tt€>nT^S^. ttftn, 
M4 2^ae>E[^K4 3tr«, II K»El^fi«4 6«IS 
tt6*lTt»ftV». ^-cDfficDlifieiS. Bl*±tfB3l:* 

40 [0 0 5 0] Z\<D£oiZ. *ffattffi4 2 5:15E«4 
3(C(i, J|l(DEl6j««4 6*a9:»t-4*tC, «Ml3 2 
£B5EfaBI3 3j£»ttrttA^3 5 a^*¥*[^lcE 
IS13-&-51 2 ©Ef6]M«4 9 Sr^-TS C t K T 
fc, 12 CDE[^fflJ^4 9 ©SffliJO^HH 3 5ilT1J, 
fttt-SiSJl^ 3 5 a***2©Kl6j««4 9Sf|?i:L 

[oo5i] ^mm<D^4(DmmmmT'$>i>m 

©A — A' ^(C*tJSUT430> Hl*5j;Z>'0 2(r^-ri 
so 1 7 U y h 3 4 a *3«ktfl 2 7 U y h 3 4 b <btl 
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3 6 a &<fctf£g 2£jJBmg&3 6 b^tt^nT^-So 
©ffi©«tfi£te, Bl£«fctfB2C*-r«i!«*8«£H 

[0 0 5 2] d©J;5!;, SlX l Jyh34a*i^ 

2 Z 'J 7 I s 3 4 b KttATEfilK 3 3±CI 1 

3 6 a*J:I)!I2i2iMl3 6 b&mttZt. %H&M 
#SB3 6 aiSj:tfiS2£iflMfcffl3 6 b <D*tl*tl<D{h» 

SaSfcEyiJ-rsOT, JBl.i!b»««3 6 a*±tf»2fl 

RTS35rl*JK«»»^3 5 a di*<-e# 
4. B2(C^-r*^t[Sl«lC, fgl©Efrffl 

1*4 6 OffittOftilJI 3 5ffi^T«. Jl&«M&?3 

[0 0 5 3] M. ^lXU7f-34a*i^27U7 
h3 4b, JR1 fl»tt«3 6 afe«t0t^2OJg 

«a53 6b<h, IBl©ElR]iB*4 6*«t^«2©El«l« 
^4 9t(73EB, HMKtt, tt£R££n« , bCDT&:tr>. 
Sfc, mWjftmWWc-Z&ZW, 1 X'J y h 3 4 a^i 
t/f 27'J7h34b, SB 1 d^mSf! 3 6 a 43 

«tIf*2Ci»tt«3 6 bi^l(06ei^I«4 6^5J:^B 

2 0E|4]I«4 9ill ^7Xlffi3 143J:^4 1 K» 
o^[fi30P B 1RS*«3 OHmi^ntM^, 1 0 ~ 1 5 
0 umCDSBfflrt-Cfen^^«tEl6]«^l*^#e>n§. 

[0 0 5 4] 1611 *fBW©3B5 0^J6»S8T?*** 

6 (da— a' mz&wzmwm-e&z. 
[0055] m6\z^-t£o\z. mmzw-ff tr^rz^ 

»7-r>i 5^y-h;u7^>i o tw<r \zmv*>n 
T*iD, &v-xyU7-f>i i iaaxti^s. « 

lb#*7-f >i 5iv-7/U7-f >i l <hte, -?-©£ 
fi«C*l>T, V-X/U7-f>ll^±ffll, ffitt^ft 
>i 5#T«fcfc*<k3KXgbT*9. XMSBic 
iJt^vr, y-x;U7-f > l l tm^fty-i > l 5 t 

wnnmzimznT^Zo *taj««5'f>i5 

[0 0 5 6] &&*tt«3 2±(cti KjnJTjft&fM^g 
t l/TO-W com 1 Ci»«»3 6 a*5«fctf»2ii]iflMK« 

3 6 b^iStj-^nTHS. — 73 ©!f§ 1 flffimgB 3 6 a 

«> -M©y-h/U7-r>i o©w©«f*K«!tj-e.n 

T^SfflS)^*^^ >1 5±Oi^^*®3 2©fi^7jft 
K»o 6. ^©<H«WIC*f bT 

^2£b^«a53 6 btt. IlflMa!3 6 a ©«-««! SB 
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/<? 

ffiSnfctttefcfcoT^S. £ ©Ml 2 0^9$ 3 6 b 
tt. S£ 1 d^ttSB 3 6a C0lftWfiit5«i.g5iH 

««3 2©fi¥*l*lS— <S»-r5»«l**7-f >1 5_t 
KfeBbTl^S. -?-©ffi©«j£te, 0 1 K^TiKJI*^ 

[0057] m7\zm-?£oiz. mmmmt>mrt*>ntc 

^7XiS3 1 \Z\t. mH,m3 5cDjgS^3 5 aSl 

»7j[BitrE[p]S-e--5'Ei6]^3 3**»fiEsnTt»a. fa* 

io ©#^7>S1£4 1 (Ci5tt-2>$tiflJ13 5(C*f[^-r^«ffi(C 
tt. (H*-&1") £7>bT. 

4 2 3&«s«^oSK:tofcoTa»te»nT*t), £©*tfts 

®4 2*B5<fc5Ki*S» : f : 3 5 a^Sit7j[S]trEffi]S 
■&SE6IW4 3**»J«£nTlA*. 3:7c. «7Xlfi3 

i is 1 %AH3 5 titfc$tm<D&mz, 

[0 0 5 8] #i^**®3 2±(C«. E^fiSftl^R 
t bT©-*t©?f§l £jffimg&3 6 aii«ktf82i!3i}§M*« 
3 6 bd*iatt£n-C<^£. — 7j©fg 1 flJMKSB 3 6 a 
20 (J, — *ftf>y— hA*7.7-f >1 OWP.flW^StitClgtt^n 

T^^aajss^-r > 1 5±©*£*^ffi3 2©fi^75r6] 

Sntl»4. fdl7j©S§2ibJEM*SB3 6 b«. 

S5 3 6 a ©£it*i«#fc*n*n¥fTfc-#©fi»s&# 

§mTH4. £©$B2i&J8M*a5 3 6 bit % 1 fiJ^ttSE 

3 6 a©Hffi«a<tt«TS«*»£ttE»ffl©«»fiB© 

[0 0 5 9] 775XS«4 1 Kt6tte>ttfc*tia]««4 2 
CM»T3 5 a^S»73l6JtCE[6)S-&-5fc«)lC|Stte. 

n^E[S]^4 3 \x. m&mnmihtt? 3 5 a sr^©^ 

^;Uh^HE|S]S-&-5Er6]^4 6 b^^SlfflEl^l 
®«4 6l:ioT»D3nt^5. ^©^l©El^]ffi« 

4 6tJ, ttt»mC3 2(C«V»T. ^ia^«^3 6a*3 

J:^2fi^ttg|5 3 6 b<Dm<Dmm&-%rft-tz>&aB 

ttSB3 6 3*5^^3 6 btCTff^tt^tiaoT, *3ck 
40 OT, atlifbJ&#gB3 6 a^3J:^2a^gP3 6 b©S- 
fc«BB#KT#HSnfcfc*ttlf 3 2©H^^^©&n 
-^-HI57J'^^f'J-r4<t'5JC, ^lfi^^3 6 a^i 
^S2i£b»tt«3 6 b©*jfi»«»t 3 PffK»tt6nT 

[0 0 6 0] u©i5S;M©tiS*gBT(l mJE 
A*EPlniSnttt»««»C*HT. #E(6]^3 3*3*1^4 3 
tCtcT. ftAJI 3 5 ©^l%7>^ 3 5 a tt. S«*[fi]tC 
ElfiJ3ft**». ^10E|S]I«4 6©i5§TH %||^ 
f35 a*«»l©Elftfi«4 6<Dffife<D7-<<J\'hA\ZtE 

so ftfl^a 5 att, aa*i^»c» 
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l/THl©EfafiS«c4 6 (C[p]^oT«#4-r-2>J;5^gH[^ 

tt«3 6 a*J:i;«2iIb»ttW3 6 bOifi^Ttt, Hi 
a»ttffi3 6 a££tflB2.i!!ri!M*tt3 6bfcJ:oTM 

3n**ra£*fLT, ka*hf3 5 awmmzmm-rz 

©T\ mCi»tt«3 6 afc«fci;*2iaflM*»3 6 b© 

H#^3 5 a^I^^di:#Tt.5. *KA# 
f3 5 aS0f^COx-i , ';H-^UCgE|n]S-ti-SEln3^4 6 b 
^6^^Il©EM«4 6ll H 1 CDE(o]®^4 6 © 
W«©*SH3 5K*tLT%!M84:bTflUli-r*. 3. CO 
&%k, SB1©E|6HS«4 6 0Mffl©*SIB3 5T?tt, % 
B W3 5 aa«flfit5*lSll:«»t5. 
[0 0 6 1 ] IfcAbT, i!©<fc5&tmT\ f£fi** 

Hi ©ElfiJiBtt4 6COM(BI^*3^TjKS^3 5 a 
©«**#fflttffiRT*j5*. H 1 ©Efr®*£4 6 ©fflfll© 
S£H#T 3 5att, Hi ©E6MS* 4 6 1 L 

[0 0 6 2] Uj6»%>. ftHfeSfrtTtt:, HlC0ElR]®«4 
6 t^lfl«3 6 a*3«fctfH2diHMfl»3 6 bri«F 
ffittKXSKEHSnTHSfcJ&K:. *1Ci»!K«3 6 
a*J:£«l5 2i!!iflMKffi3 6 b©pQ«T?tt, *n^nH7 
tc^-T<te>{C. gj£Eft£ftfcj£ll$H :: 3 5 a^aiEEP 
i)nB#tC, JBl©ElflHH«4 6K|$I«>oT»ft6*l«lK« 

[0 0 6 3] CCOct^tC, Hi ©Efa^«4 6 tHl (h 
MViffi 3 6a i3«fctfH 2 flJBttffi 36bi 
StdEM-r-SCidcfcO. Hli£b^SB3 6 a*5J:tfH 
2fii»tt«3 6 bK«fcoT«#:frfla««jesn;fc«ftfl- 
f35all Set, Hl©EfafiS«4 6l:±oT, ffl 

^y + SBSik"^^*^**. i&Uft^ 3 5 a ^Hfot 
*fit~ffi^£it5Efl&f&J7Ja> Sl©iaM«4 6 
t, E^(6]«»^atLT©Hl £j^#g&3 6 a£ck 

^H2ia»««3 6biowHS/jNS<-r*e^. mm 

[0 0 6 4] 0 8(J> *%i3BC>»il&F£KlCfflb>«fl 
7*±lM 8©«7t(fcfrfa4 7 ai5j:tf4 8 at 
Hi ©Efr!S^4 6©^k*>^|S]4 6 a ±:©M£fi£^ 
f HTfe-S. B8l:^t±5i:, Hi©Eft^«4 6© 
7t*>^(6]4 6 a fcatJfctV&iK&S^?- 3 5 a 
1*) ©Efo^faa, #77.S*3 143J;Z>*4 1 SSEtrJ: 
O MLT, *77»fi3 l*±tf4 1 CElSni-W 
<D?U7.-Z2)\,<DMftW.4 7£J:tf4 8 t£*fLT, 
®«7t1R4 7 SfcfcU 8 ©W^ft 4 7 aSfcli4 8 

sail 4#isit: j ?-n-ensi*i$n > -*f©<i7t«4 7 

*fctt4 8C0fiBftffl«. £T©4t3<Z?Ef&];&l6]lC*fL4 

5° ©fcKKfc.5«fc3£E«£ft*. Hl©Efrffi«4 



(8) 

14 

6©7k'/^4 6ali — ^©«3tK4 7Sfctt4 
8©<l7tWl*[p|4 7 a*fc«4 8 a £— Stf -5<fc 
a£tt<3©T, 4C»©E[B]^|n|lC:*tU4 5° <Dftg.<D?3 

[0 0 6 5] B8TI1 ^l©ElSlS«4 6 07t>y 
#ft4 6 a £«7l£«4 8 ©ffl7t«fefrfil 4 8 a t^-tt 
^n^©H l©El^]®^4 6 ©7 b*>^*rS]4 6 a 
t<S^«4 8©<l7fe$lfi*^4 8 at^-iSc^-B-^^iiC 

io 7 ©fiB^tti^lfi] 4 7 ai, ?^ B B B ^3 5 a©10£fl!R 

\z. nettaB*«»-r*. «a« 3 5 »c«ffi3&«PP 

inS*!**^'*), «j|»^-3 5 a ©El^lSHi. flBfc 
«©aa*fti:it3ST4W«t*r). Hl©Efaffi«4 6 
tt. SMlSftfttS. £©*S*. «Si3 5^fflt 
l£EP;bD©W*ltcWfc>b-r, S§i©efa«*4 6tt. 3ttc 

[0 0 6 6] £©<fc5tC, Hl©El^M«4 6©^h*> 
20 ^|6J4 6 a £{B*R4 7*3d:7>*4 8 ©fill ft® ;£ fa 4 7 
aisilM 8 a t ASffliZBLfcJ: 3 (rES^n-5 £ ttC«t 
oT, Hl©EfafS*£4 6TH flrfc&#&JRfi#IB£ 

[0 0 6 7] B9I1 *%WCD%i6<D^MWm-?$>2>%i 
SS^giffl 1 tH©»iI0T$?). £©»rffla. 0 6 
©A-A' »fc*ftf;LT*3t>. IRA*}? 3 5 a ^SifiE 
fa3-&*fc» 3 2*BoTKtte»nfcElS]R 

so 3 3fctt, #fatt®4 2£g5Efall£4 3fc«W6n& 
EfrBl4 6 b*^^*JBlOEl^IlB«4 6 t»|n|-rsfS 
iKH^3 5 a^R)f^©-7 1 ^;H-AlcEr^S-&?) 
f 1©W«*4 6 tft«El6lBl4 6 C3WKW6tlTlr» 
-5. ^©ffi©*fiKtt. H6*«tt;H7fC*-r*ii«*S 

[0 0 6 8] C©<fc-5lc, ttfMUf 3 2&B3BI4IK3 
3C^Si»f3 5 aSBf3t®7 L >r;PhfttEl6lS-&* 
H 1 ©E[oJffi^4 6 ia*El*I«l4 6 c *»rit-r*ilt 
tCctO. i 1 ©El^lSli 4 6 OSlOill 3 5 lit 
40 «, mtezm&ft? 3 5 a*«» l ©E^@^4 6 

itT. *S-T**rtlfc5fi*bT*W»L. E(6]H4 6b 
43«ktX4 6 c^e>^-5Hl©E[6]^*S4 6<Dmgift?3 
5 aK:»r*El"ia*J*«:Se»tlRl±S-&*it**-C# 
-5c 

[0069] m 1 0 a. 1 omtimm-e&z 

^H«^g«©l^*^ffi7CbT^-r¥ffiEI. 01 1 

a, iaio©A-A* isfc*3a5»f®0T*s. 010 

£J;r>*l ll:iti5H, ^©fSslS^gB©^!!/^ 
;KD§i$WfeilI3 2±tca, «Aft?3 5 a©E 
so ^J^^«$iJ^ g<h UT©->c*©H 1 3 6a -fej; 
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tfW,2{hT&ymz 6 b*^tt^nTi3 0, Z%\Z. ^1 
Cj^«^3 6 a*3j:tfi6 2ifW§MfcaB3 6 b&±gB©Hl 
Ci»«»3 6 a*5i^2Ci^^3 6bSSoTW 
BBI^^3 3[C«« fnt'nil(OiEM«4 6?:MT 
SEftl8i4 6 d*±tfE6]ffli4 6 e tfmif<bnx\,*Z. 
■€-©te©*j*.tt. B6is«ktfB7fc:*T«»*jS3£11£: 

[0 0 7 0] ZKDiSK:, tifI3 2±(Df^iamVi 
SB3 6 a*«ktXS2fi^aJ3 6 b SrB^Efalgi 3 3 C 

fc, ^n-fftifcftSH 1 3 5 a&m&aT-j frbAizm&i 

S-frSEftSN 6 d*3«fctf4 6 e^t5e:il:J: 
0, EtnJfig4 6 d*5<J:tf4 6 e©MM©ifcllli3 5T 
3 5 a*iffi[6]^4 6 di5<fct£4 6 e 

s^3 5 aK^-raEiRjaw^^wsn*. sfc. 0 
io*wi i ©****sp-ctt. as i ojemsB 3 6 

afc«fctfS2A»tt«3 6 b(0±aB©EGlBt3 3fc, £ 
l©El6]««4 6£»jfrr*IBlp]R4 6d*i«E« 
4 6 e Srtfcttfca*. £ 1 dLSmSB 3 6a *3 <£tfft 2 
tt«3 6 b{C*t|pTf 5K|6]fiS4 3»£. fgl©Efa®«4 
6 £JgJ5rf -5Efr«i4 6 d*«ttffiElRlBt4 6 e €»ttT 

[0 0 7 1 ] ft, #WR<D%5~7 V>"3£Wf&&~Q&Z>WL 
»*«*«lCfiir»T*>i fflclfca^a 5 a cogE^iJ*fS]«$iJ 

4 a&itf 3 4 b^lSttT&IK, 3e>£, 

1 fl»JK»3 6 a*±ZXJB2Ci»tt«3 
6 b©ffi«*±CXJBi©KlftlS*4 6 SJ§MM-*Eft]IBI 
4 6 b, 4 6c#cD®««> €%> tm&^gW 

1 0um£jlTHt5^t*W^LK fgl©Eft 
m®4 6©ElS]#fatt. fgl©Efa®«4 Q*Bf&-fZ> 
E«4 6b, 4 6 c*©M*±tfiSH:Ht)6f . 
— *fcoi7D7.^a;u©li^«4 .7*5<fctf 4 8©-#©fil 
3frK4 7ifcl44 8©<B7£ttl*ft4 7 a*fctt4 8 a t 

-a-rs-kSfcEHsn, ^niccfcomi coei^m^4 

[0 0 7 2] B12tt. *5B9J©fS 8 ®|«6»«T»* 

3 (a) tt. •?-CO^FH@Ta&-5). 0 1 2 tt, 013 
(a) CDX-X' «K4Jtt<6*rBnH-e*4. ^Utt^ffi 

y h 3 4 a *«ktXJB 2 X U y h 3 4 b , fc«ktf , £ 1 O 

6 a*J:tXJB2fl»««3 6 b tetStt £*rf, 
^ltl3 2t#V-7;U7'f>l 1 tWII'Mt 
3«^©*£fijffl-f 3. fl/T, ^t®4 2$:S5E 



(9) 

|^]^4 3(C«> il©E|6]f«4 6**»J«SnTl»*. 
fgl©Efaffi«4 6te. <fe**ffi3 2©&*ta»fc»o 

[0 0 7 3] £0<fc3fc*J*©iSft«*g1I-Ctt. 
*«EPlinSnftHJRJ8K*^T, #E|rJM3 3 43J:r;4 3 
iciot, JSb%H3 SWtta^ 3 5 att, HE^|6]tC 

Erti*n**«, ft i ©Ei6i««oiaj»Ttt, iKs^3 

5 a££ 1 ©E(^]M^4 6©*i*|pltCiG-ofc7K¥*[^fC 
Eft-fSil t^«tO, «^f3 5alt 
io LTi 1 ©El6l«*K:i6l^-?T«»bfcttJ8fcEl^$n 
5. fit, £©«k'3fctt*T, %A£*&H;ftfBIM£ 

tiicte-st, iiii3 2iy-x/U7-f>i it® 
WK*J!W3B£U V-7/U5^>l l©iSg£©»&Jl 
»f3 5*', «»©|^J#IC*1;TH1 2fC^EP (E) £ 
fcfcl (F) T^Tcfc?^ -»£ftl©Efa«#4 6C 
|S]^oTElR]$n. fgl©Efo1««4 6 A?, 
^f3 5©«*Mffl]©«E#£fc*. 
[0 0 7 4] IfdbT, 01 2©<t^tC, ftl©E(fi] 

M«4 6 t§y-x;U7^ > i i tssffEfflSttfc 

fc, SB 1 ©EfflWM 6 ©W«©*SJI 3 5 
»S:«*I»f3 5^ftl©El6]««4 6 4«#tL 

-h;U7-f>l OKifiSUfcSflMMBTtt. 

3 2 i#y-h;U7-f>i o tomtit 
*s»^3 5 (01 2tc^Ep{c^-r^ 

Ifcibt, 013 (a) ©Y-Y' mzfti^fzJjfiUZ 
30 fc, ftfli©3&£**& B . -t-n-etlttSfl-^ 3 5 tt. 2 0 
©#]*]fc«**UTEfa;£n. l^rtT"«4t?©*f6]{C 
<S#4L-TE[^$n-5« 

[0075] 013 (a) K^TJ; 3 » 1 OEl^J* 
^4 6^*««3 2©*f^||±(cESSn?.i<i:{Cj: 

3 5 0DEl6]*^l©«*S3fe€ltT*i:d:«»T?fr*. 
[0 0 7 6 3 mi©E(^M«4 6«. 013 

(b) \Z^?£t \Z, 1femmM3 2<D*$M\Z(DfrWlrt 
Tt>i^. ^©«-&{Cfc, 4 0©E[nI*l^©««©^ 
40 ^t*«T**©T, EFR]ffi«©«^«« «1© 

EfS]ffi«4 6 i^«S3 2©egmi£*g.5:sn?5fcs£ 

L> 4 OCElSl* l«)Ol«^f UTS 5n5. 
[0 0 7 7] i^, ^l(0Effil4 6H -»©«ll: 
*fftT&;tf7 7.»£3 lSrc(J4 1 (DE^,<bifi- 15\Z<D 

istt ens c: t (c i o . tta^ 3 5 \zn?z>ufafon 
wud^o, j:o^#^*^#e>ns. ftl©E 
ftn«t4 6©aa«. **-r«f5t*s**s*©3t© 
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[0 0 7 8] 11411 *mW<DW, 9 ©SlifiJBffiT?** 

0, SI 51J, HI 1 4©A-A' fSK^tt^^rSET* 
4..**KS»*Tfi. teSWCtt. 0 6fc£tf7t~^-r 
«fc5fcEfl#ffl«tt#§l:£bT©mi£b#tt«3 6 a£> 
irj:f2flftai3 6 b. :fe«ktf, iltI3 2^0 

y h 3 4 afecktf 3 4 bf4IS!tt£>n-f. 
3 2 01MCDX7 S^SHrfcHT, t*tI3 2tV- 

x;U7-f>i i toMtc58±-r4*a»^3 5 as-e 

(6]«@4 2£H5EfrJ8l4 3 Ctt. ISl©Efoffi*£4 6 
£^f£f £Eft)l4 6 f #»J*$ftTl>*.. SSI ©Eft 
«*4 6£JgjS-r*ElS«K4 6 f tt, ii«3 2©t 

[0 0 7 9] C©J:3fc»J«©*ii*jn£irctt, 
30«WUPSn^li*M»C*t»T. #Eft§!3 3 3 
l:±oT, i0MlJI3 5 0«i»f3 5 att, Stt^ftlC 

Eftsnsa*. fgi©Kfifi*£4 6©je^T«. 

^3 5 a ££51 ©El"I»«4 6 ©fSfflf-f ^ hfclCE 

TIS 1 ©Eftf!4£ 4 6 fc|Rl30^T««Ufcttt8t:ElftS 
n^. f l/T, d©<J:3ft#jgT% ftaS^SB^KIb 
ttffiKfc*£, i$li3 2iV-^U7-f>l It 
©IH)K:«JIW3B£U V-X/U7-f>l l©ifi«©« 
B^3 5#, ^©[SJ^KJfcDT, -*t(Cfgl©Erp] 
£I«4 6©EfrJBl4 6 f tCfa/^oTffl#4Lfct*cSUcElR] 
Sn, ISl ©Efaffi«4 6#. ISl ©Eftlfi«4 6©P5 
iBJ©gft-5i£JI#^3 5 a©«##fl]©*#BB4:&S. 

[0 0 8 0] Lf:A«oT. Hi 5©J:5te:, IS 1 ©Eft 
«*£4 6£»j£T3EfiJ*S4 6 f t§y-^U7-f> 

1 1 t^IlEl^Sn&ii^f 3 5 a £&A/T*tft-t 
*ffi*K»J«T**^»-*>. ilOE«4 6©|3o<|iJ 
©MHJ1 3 5 fctfTftt. 3 5 a #8 1 © 

o t<Dffl\z±cznft&. m&ft^s 5 a £^tve*n$ 
-b' *g(c»ofc7ji^tcfc, ra«©3&*a«a ?> . 

tlM^f 3 5aH 2t)©;£ftl::Eft£tU l^rt 
Tte 4 t5<7)77 ft £Eft £ . 
[0 0 8 1 ] El 4{C^T<t^f-» 3Sl©Eftffl*£4 6 
*»JSfcf SEftBN 6 f 3 2(D^mz<D^. 

MW2nZ>Z.t\Z£<0, 4^©Eft#ft©1fi«c©£,6£ 
ft»*Cia:**T#-S©Tf. El»J«#©*JM4. |gl©E 
ft®«4 6<hi£s??tt<13 2©BSB££*£.K*n?5fe«U 

4-D©Eiaj*i6j©««*«*«UT»6.n*. 



(10) 

A? 

[0 0 8 2] ffl, IS 1 ©Eft«*4 6 £^j5&-f3EftlSI 
46fll -*t©f!5l;:*tft-f 3#7XS«3 1 SfcH 

4 i ©i**.e,^-7jt©^K^T ; fe+7j-^?i*^#e.n 

Htt©ffi5K#ftt"5#7;*g«3 lfcckUU 1 

^ 3 5 a\Z*i-?Z>mfammtltf&K)&£ 0. J:0**fc 

[0 0 8 3] Xm&M&lZ&^T*, ISl©Eft®l$4 
6©Eft#ft«, #7*S«l*s«fctf2*i*Cr«k'5K:l/ 

8©fl, -*fflfi^S4 7Jt«4 8Wtl/T, flftft 
4 7£fcte4 8©«ft*»;frl«iJ4 7 aSfttt4 8 a i— » 
-fSJ^lctS^nSiltJ: 0, SSI ©Eftfi*£4 6 

[0 0 8 4] «£3S«ffi3 2tC*fr-5^1 ©Eftffi 

#4 6£J&Jj£T-5Eft)K4 6 fCEtlt SJj£L*:£W 
©&«-?*> *l©ffil6j**4 6«:JBJ5rr*ElSjBt 
4 6 f ©E«SM3«fctfffi«tt. #£*©ffif**i«J:tfl£* 
tS3 2tSV-7/U7-f>l 1 t©f B lT^it5t 

20 jst©«*3a*c<k*E^«»i*©**sifc«tD. 

tS.ffil£mifiWLi£2ft&. lfe*«ffi 3 2 * 2 »fd 

-r*ctp^«^^«, fgl©Eftffi«c4 6&Mrft.TZm 

[S]^46f(*> ^w$nfca-*©iife*«a3 2©««© 

Htf1>.L>9i:Ei3nft D , #fe*©ffi«***fr < t&S 
fl3 2tSV-^;U7-f>l 1 £©WT58£-r*« 
»©«»3»*3ft«^*t»«^K»4. IS 1 ©EftMi£4 6 * 
-SEIZES 46f(i ttfi^ 3 5a *ffi|6j 
MMll : £&<? l^l*I©»IS<imtcES3 
IS 1 ©E[6jfi*4 6 £J£fiK1-.5EftSl4 6 f <DM 
30 0 1 4 »C*T£Wc, ffi*©»tt-C»*itfJ:lr>. 

[0 0 8 5] jUS. JB1©EIpJ<B*4 614, #^*©** 

«*nB9:«sn4fc»c, *©ffi«tt., i^B^^^ge© 

[0086] 016 (a) *3«tyt (b) t4. 01 i3j:Dt 
0 2 (I^-r*5!^©^ B 3 B **gM©iS!jg7°P'tX©-0iJ 
©ragtfe?., 016 (a) J4, ^$113 2, TF 

Tgei 3f»^$ns^7xss3 i±©ii)SyD-fe 
x^/K-r. ^ 7 7.sk 3 i±ici4, tkmnm3 2*<»j« 

40 $n^. ^H®3 2©— gffCl4> ^^^©ElSl^lS] 
^M$iJf U y h 3 4 *(»)SSn5. X U h 3 4 
(4, feiti 3 2 30*»J*Stt«P*fc:, IWIBttCA 0 ^-^^ 
ytiltCiOM^nS. ^^*@3 2©±t^tt. 
SSii^ 3 5&ESia-&*ESlit3 3 (JALS-2 0 
4 : J SRttg) jWBtfSn*. E(^M3 3(C«, 
B^KoiOTftSJpU'f 5 Hit**«fflSn, ^©E 

4. ft. H5C*"rA»ttaB3 6 a33J:tf3 6b«:KW- 
-S>Ji^{C«< El^fli 3 3 flfrtC L/yXhlffl 

so &m&zm-?z>®x&mmz/-<9-->?-tzz.£izj: 
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[0 0 8 7] m 1 6 (b) tt. SSI ©EftiS«4 6**# 

^i«4i±i:it *7-7^;u^-(H^#-f)*«»^ 
e»nT*50. *-©±C. »|6l«tt4 2*«»j«sn*. ** 
[fijmffi4 2©ll;li 4KJl#-?£Eift£-ti-SGi*iK4 3 

(JALS-204 : J SRttK) Efa 
K4 3Ktt, tM^iOl^T***^^? KM** 
ftffl^n. £©EflBU 3tt*il#?*Si6:#fa£Efi] 

[0088] ei^sm 3*«»riosn*t. sbi ©Eftts 

*£4 6$Mt5V7?4 4^BHM-T?)o -77.7 4 4 

7£ffiffl-f S££#T#-5. V77 4 4te. t£4 5£3§ 
j®Lftt/>i£7fcSB4 4 a £3fc4 5 £jli@-f 33j§SI$4 4 b 
t*#f-5. 3t4 5lt 7X^445:ILT, 0 1 It* 
TS8 1 CDE(6]M^4 6 fc*tj£-r««#©ElftjBt4 3 \ZM 

[0 0 8 9] 3t 4 5 ©HB#tP#$!te, Eft®l 4 3 0) jgj&ft 
T»nti, -fi£*cOB?f*TllSSnHgT^0, Efa$S4 3© 

4 5ffliiiLTlt SWft, »J«ft. mHWt, 

enbu 3©«!isKc*f-r^R)fs«&s<7)i/— yjtoii-r 

*;|/^-*«*atC»6n*3ttagT?**a[S**4 0 0 nm 
&T©£tfl-7fcA*if dOi5^fiO*4 5H 

>fl"fc£Tg&K: 

^-7mW/cm2T'17^1 ®7J/cm2) I»t 
-5. '©T'n-feT.tc^oT, mi ©EfaiS«4 6te> m 

n#^3 5&sa;£fafcEffla«*K#^8jWB»r3 

n. f&HTH^ 5£Efa£it3£<t©&^*¥ElRltt£ 
[0 0 9 0] NS, 7K 3 FE(S]SI5^T?05 i 'C;l/hA«, 6 0 
[0 0 9 1 ] miOEl6j*«4 6*«»fiKSn*^7X« 

a«3 1 £*ffaLT. mi ©Eft®«4 6WJyh3 

4 a**® n tr n-^n^s k w e a s «t -5 teas 0 3- b 

t6W. -?-bT, «ft*«^5^S*3 1±©E|6JI!<3 
3 t^7Xl«4 1 ±©Efal£4 3 towcitAsn, 

[0 0 9 2] ft, g2©EM^4 9ll $ 1 ©Eft^ 

[0 0 9 3] #fglE©0 6 £ ±tf H 7 K^T 

[0 0 9 4] *"f, 32, T F T 35 1 3 mW 

rffZnZ>fi7Xmfa3 l±©©ig7°n-fc7£;rrto #7 



(11) 

7.SS3 l±fctt. tMi3 2tf»)SSn5. ^« 

®3 2co-a${ctt. aca»^-oEia]*^«:«w-r*iQ» 

VtmWrfLZnz. &WW;1$^ ffemnm3 2i)W$L-& 

±1C(J. M»f 3 5a4ffi[S]$t§E*3 3 (J A 
LS-2 0 4 : J SRifciS) tfiM&LZnZo Efp]R3 3 

n. J10El6]il3 SttiKft^ 3 5 a*fiiBElfllS-&« 

[0 0 9 5] $<~>IC. aSlOEl6l**4 6*«»J«Sns 

D. fO±fc. *flfi]®g4 2i«$n§. *Tf6]*ffi4 
2©±(C«. «a^*El^lS*5El«ilBl4 3 (JAL 
S - 2 0 4 : J S RttS!) *«MSn4. El*ll4 3 

n, £©Effl«l4 3ttttft#^£fiE:&flfcEffl£ii:* 

20 [0 0 9 6] Eftl8l4 3«Sfl5i, SlOE|S]I 
*£4 6£Jgfirr5V7.7€:E1H-f -5. VXi'iLTIt 

wtytzmmTzmmffltziiTz* Kit. V77&® 

LI, B6fc*-r*i©ElSj«*4 6 tc*fjST3gB#© 
ElSlll4 3l:ffi»3ns. Et6)R4 30it*flH»anfc 
«1 ©E(rI*«4 6K»l6-r*«»tt, Stil$H t 3 5 a 
lC*ft"-SSaE|p]*^P<^-&. El^l4 3 0«l©E 
|6J««4 6»C»*-r*««-^03t©Bai*fil. -€-©g&77© 
30 Sjtft^3 5 a©El6]3ft«-*l6llC«»-r*J:'5t7K> 
t/mWZftOo CtllCctD. SB 1 ©El6l1H« 4 6 I^J6 

5 a^3f^©7 i 'C;H-^lc:EfS)$1t-5>ISl ©El^]^«4 
6tt, E^lK4 3©fSfflttli;«nHffl^^Ilt. S 
7c«, EAR4 3©BlfS©fi:«5:T;U*U, j^^©i§?^ 
(CgBt^a "iT^iKioT^ E(S]^4 3©IIEl*)7J 

40 ■toTMSnS. 

[0 0 9 7] ^©«fc'5tC» |gl©E[S]M«4 6(c^T 
-5g|57>^^fig-r^El^R4 3(Ctt, l«l©ErS]ffl«4 6 

s n* 3tBH4*«ia * tz teit^m m \z «t o 
Eiaiffia^s^usEisiKWWsttffl-rsjSJS****. 
nt^ai>siii 7 \i^sV$m'&h7\z.>yi3&\\zw. 

BEl6l*S«»bT^«t^ntf&5a:^. 
so [0 0 9 8] 3tOflg»«fJ(ltt, EfrJSM 
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ft, £7cteEft^4 3 0>#ttfc#?Sf?r&C!>&fta>l'*- 
IfftW^-fti^ffl^TfcJ;^, El*Itt!8*^fcS-&* 

ftte, B5EE*«fl\ ffiflE*Sfl\ *^*-fey >*T&£*T 

X*;l/*-3 0 J /cm2£n ? ©*fl : TJHifr £© 
^Dt7l:iot, ^l©EM46(t $£.&#7 3 
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